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Abstract

In Indonesia, there are about 11 million people live with disabilities in general and 25.9% of them are people with physical disabilities which is equal to about 3 million. This number of people need assistive devices so that they can become productive human power. Everyone in-fact has an equal opportunity to work in industrial sectors. On a manually operated production shop floor, workers need to attend the working stations and perform activities regularly to ensure that all processes are running well. To ensure the smoothness of working flow in the shop floor, workers need excellent and healthy physical conditions. Some people with disabilities, especially those who have lost their upper limbs, will have difficulty carrying out production related activities. Therefore, they need some kind of working aids that help them to do manual work as if they were ordinary people. There are some devices available in the market commercially for providing disabled to carry out their jobs, such as prosthetic limbs for upper body loss, lower limb prosthetics, and so on. These problems become the background of this research to design of a prosthetic hand mode by 3D printing technique.  Nakthewan [1] shows the evaluation and review of a self-made prosthetic hand using simple control, sensor system, and hand model. He proposed a guideline that leads practices for beginners interested in robotics. The hand structure is built up from a 3-D printer equipped with 5 servos motor to control finger movement in a basic fashion way. Belter et al. [2] reviews the performance specifications of a wide range of commercial prosthetic hands. They also present a discussion on potential mechanical design trade-offs in the current state of the art in prosthetic terminal device development and the rules of thumb for design categories. Compared to the motions generated by Youbonic Hand [3] and Cyborg Beast [4], those prosthetic hands have some limitations in performing the motions. Youbonic Hand can copy the motion of the Exohand so quickly and precisely, besides it moves very nicely mimicking the motion of user fingers. Meanwhile, Cyborg Beast can move quite easily following the wrist movement of the user much faster than the hand designed in this research. Our design has significant differences from those analyzed by all other reviewers where we develop 8 active joints at the fingers and 1 joint at the thumb. It proposes to have a more realistic motion to imitate the human fingers motion. These 9 independent actuators are employed to actuate every segment of the fingers to perform any hand configurations. Unfortunately, only some simple motions have been tested in this preliminary design. Nine units of RC servo motors actuate all the joints and Arduino is applied as a microcontroller. This research mainly discusses the design of the kinematics model in the hand, electrical system, and basic movements produced by this prosthetic hand. Patterns of gripping are analyzed and compared with the 3D design. The use of servo motors in each joint of the prosthetic hand can be an advantage to increase the variety of motion in the prosthetic hand compared with the design using a pull-string force system. Finally, this research proposes the idea of future development of the hand design, to achieve more versatile motion of each finger.
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