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Ready-to-assemble (RTA) furniture is favored by consumers because of its convenient
transportation and lower price. Its box packaging can reduce transportation costs, reduces the risk of
damage in the process of transportation, and has greater flexibility in sales. At the same time, it
provides conditions for customers to assemble furniture by themselves, making the assembly work
easier. In recent years, the demand for RTA furniture has grown worldwide. Due to the COVID-19
pandemic, the number of people working from home has skyrocketed, which has increased the
demand for space-saving home office furniture in modular form. With the rapid development of the
economy and rhythm of life, people’s demand for products has become much clearer. Most people
do not want to spend much time thinking about how to use a complex product. For people who
move frequently and have busy schedules, time savings and affordability are important factors in
choosing a product. Therefore, RTA furniture is a good choice for them.

Compared to traditional furniture, RTA furniture has a simpler structure and fewer parts.
Because of the seemingly straightforward construct and components, assembly and disassembly
errors often occur. During the assembly process, people can refer to instructional guides or use
virtual reality (VR) systems to avoid errors. Alternatively, the instruction manual can be used to
learn how to assemble the furniture.

However, the disassembly process typically happens without any instructions, requiring users
to rely on their own spatial abilities and understanding. Unlike assembly, disassembly is often

overlooked. Especially when moving, people are often faced with a large number of items that need



to be disassembled. As users’ spatial abilities and understanding vary, the time required for
disassembly and the number of errors differ between people. Therefore, it is necessary to consider
how to improve the efficiency of disassembly. Both cube puzzles and RTA furniture have similar
shape characteristics. Precisely because of these characteristics, people get easily confused when an
error occurs in the disassembly process. For this reason, cube puzzles are the target of this study.

Prior research has shown that the existence of shape characteristics affects the efficiency of
assembly. However, no discussions have been conducted on the disassembly of cube puzzles.

The purpose of this study is to determine whether shape characteristics affect difficulty for
users during disassembly, that is, whether shape characteristics have an effect on disassembly
efficiency. It aims to find a method that can improve disassembly efficiency under limited
conditions.

In order to verify whether the presence of shape characteristics affect disassembly efficiency,
the author conducted a disassembly process experiment with seven different types of joint cube
puzzles (marked Types A, B, C, Al, A2, D, and D1). The experiment was divided into three groups
with a total of 56 participants from different countries. The author used video recordings to observe
the time spent by the participants in disassembling the joint cube puzzles and the number of errors
and then analyzed the data.

The three joint cube puzzles (marked Types A, B, and C) for Experiment 1 were taken from
previous studies. Type A had only vertical straight-line form characteristics. In Type B, curves
appeared. Type C had axial symmetrical triangles and semicircles added to its joints. All three joint
cube puzzles could be opened via multiple components at the same time. These three joint cube
puzzles have been validated in previous experiments on assembly; the presence of these shape
characteristics were shown to improve the assembly efficiency. The reason for using this set of cube
puzzles in Experiment 1 was to determine if the presence of the shape characteristics would
improve the efficiency of disassembly when using the same set of cube puzzles for disassembly
experiments. A one-way analysis of variance (ANOVA) was used to analyze the data of experiment
1. The results show that the shape characteristics did not improve the efficiency of the disassembly.

For this reason, a new hypothesis was proposed. If a cube puzzle can only be opened using one
part, that is to say, if there is a limit to the starting step of the disassembly task of one key clue, do
the shape characteristics of the joints have an impact on the disassembly efficiency? New cube
puzzles, Types Al and A2, were developed based on Type A. Type Al had only vertical
straight-line-form characteristics. Type A2 was the same as Type Al except that a semicircle was
added at the joint of the key clue. In Experiment 2, two sets of cubes were compared (Types A and
Al, Types Al and A2). When the cube puzzles were limited to having no shape characteristics
added to the joints, the disassembly efficiency was compared between the cube puzzle with multiple
openings (Type A) and the cube puzzle with only one key clue (Type Al). When the cube puzzles
were limited to having only one key clue, the disassembly efficiency was compared between the

cube puzzle without shape characteristics on the joints (Type Al) and the cube puzzle with shape



characteristics added at the joint (Type A2).

Experiment 2 aimed to determine whether the shape characteristics had a positive effect on the
disassembly under limited conditions. An independent samples t-test was used to analyze the data
of Experiment 2. The results show that when a cube puzzle could be opened via multiple parts,
shape characteristics had no positive effect on disassembly efficiency. However, when a cube
puzzle with only one key clue part was labeled, shape characteristics had a positive effect on
disassembly efficiency.

In order to verify whether this conclusion can be applied to other cube puzzles, a new set of
cube puzzles (Types D and D1) was developed. The same results were obtained as for Types Al
and A2 in Experiment 2. This reinforces the findings of Experiment 2.

Through three groups of experiments, it was found that when the cube puzzles were limited to
only one key clue, the shape characteristics at the joint of the key clue were more easily noticed.
The disassembly interference was thus reduced owing to the shape characteristic.

This study is basic research; its discovery elements will support the disassembly processes of

DIY furniture.
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