Figure 8: Initial sketch of Chinese Bench, Hand sketch, 2015
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Figure 9: Chinese Bench with curve-back armchair, Autodesk 3D max, 2015

Figure 10: Final Chinese Bench prototype, MDF board, 2015
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Utilization of Advanced Technology

There is no doubt that ecologically friendly materials and implementation of
mass-production will contribute to make sustainable environment, so addition to the
adaptable function of the product, appropriate manufacture method should be adopted in
today’s furniture and product design.

Within the assistance of Autodesk CAD and 3D Max software, the entire
components design representation can be easily finished, and prepared for Computer
Numerical Control Cutting. Before processing the fabrication of Chinese Bench, a small-
scaled model is made by laser cutting technology for testing the visual effect and stability.
After assembling the form board pieces of the bench together, the structure weakness is
revealed on the connection between bench legs and base. To reinforce the construction,
for the final product, double-layered legs are produced to enhance the whole structure; it
can give the base and storage space more support, and keep the safety of user when they
sit on the bench. The laser cutting rapid automation gives designer the possibility to

improve the form and save material cost at the same time.

Figure 11:Miniature prototype of Chinese Bench, form board, 2015
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After testing within several mini mock-up models, the form of the piece need to
be simplified and becomes structurally reasonable. In the end, the ‘handle’ of the drawers
moved down to the middle of the front surface to block the inner construction that is used
to reinforce the structure underneath the seat. And due to the technique limitations of
making wood joints, the back of the chair also gets conventionalized as a streamlined
frame. The simplified bench uses less wood board material to make, and the geometrical
shape also let me achieve my final goal of making modernized Chinese furniture.

For the next step, two 3/4” thick 4’ by 4> MDF boards are used to make a full-
scale prototype for investigating the usage possibility. This is a really important step for
design to get rid of the hazard and danger in future. In this way, a more accurate model
can be tested within actual human and stored stuff weight to approve the security. Also, a
precised model would be helpful for usage experience checking based on ergonomic
requirements. This model gives me more feedback on the joints and structure
construction for future production as well. Without CNC cutting, the issues of
construction and dimension would not be found and revised, and it might influence the
final quality of furniture and products.

Nowadays Computer Numerical Control technology is one thing to achieve the
goal of making sustainable products. Not only for making mock-up models, in furniture
industry, Computer Numerical Cutting technologies are widely used in order to save
labor and economize the time as well. When less people get involved into the production
process, the manufactory can successfully pay less for employment, and then reach the
goal of reducing product cost. And the advanced technology would help accelerate the
speed of fabrication- as long as the pattern gets created inside of Autodesk software, they
can be quickly transferred into the cutting path for machine and become extremely
accurate rather than handcrafting, and large number of components could be made in a

short period of time and ready for the final assembling.



Figure 12: Structure details, Autodesk CAD, 2015

Figure 13: Plan view of all components, Autodesk CAD, 2015
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Figure 14: Details of drawer and bench back, MDF Board, 2015
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Figure 15: Different way of using Chinese Bench, MDF Board, 2015
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Figure 16: Chinese Bench, MDF board, 2015
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Conclusion

Design and art should always be created based on needs of the society and solve
the issues to provide people a better living environment, that is why the multi-function
furniture and product design needs more attention and development.

My research and working process give me the opportunity and new skills to create
the object that supports Green Design. Within the support of all kinds of software and
progressive techniques, the design of Chinese Bench would follow the principles of space
and environment improvements. Even the final product that shown is not made in the
plywood material I intended to use, the piece still contains the basic traditional culture
characteristics, ergonomic function and eco-design concept.

For next step, I would like to make a full-scaled product with the correct material
and add mortise-and-tenon joint to attain the goal of assembling and disassembling. |
believe that in future, the multi-function furniture and product would greatly improve the

quality of people’s life on this planet.
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