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Abstract: - Many studies carried out by researchers in the field of prosthetics have contributed to improving the lives of those who have
lost limbs for whatever reason, and transforming their lives into a more natural and productive form in society after amputation problems
lead the patient to withdraw and expose him to countless social problems. The importance of the research lies in Manufacture of a robotic
hand using 3D printing, as a palm and five fingers were printed, each finger consists of three nodes connected to joints that can move
through two strings, one to close the finger and the other to open the finger, as the two strings are connected to the servo motor to move
each finger, and each motor takes the electrical signal from the Arduino Which receives the nerve signal from the amputated hand by means
of the electrical signal sensor, the results obtained through pure research that the hand was manufactured with high efficiency, light weight
and high response while receiving the brain signal to close and open the fingers for the purpose of lifting and moving objects with light
weights to help Persons with special needs (amputated hands) from performing their daily tasks.
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1.Introduction

Evolution in the world has led to the emergence of what can repair and support parts of the body, in addition
to the science that is responsible for replacing lost parts or organs of the body .The idea of prosthetic limbs began
after World War 11, when wood was the first material used to manufacture limbs and auxiliary devices, then some
industrialized countries developed and manufactured them from plastic instead of wood, and later these limbs
began to advance in terms of formality and mechanicalness. Now, prosthetic limbs are made of special, non-
rusting materials that contain several elements such as aluminum and titanium, in addition to plastic and rubber.
The computer is also used to manufacture and design prosthetic limbs and other auxiliary devices and to control
them [1-2]. Many patients suffer from partial or complete loss of the ability to move their hands, and this loss of
function can severely limit activities of daily living and make life difficult and painful for patients. Compensating
the upper limbs that have been amputated or lost is one of the most important things to restore the function of the
lost arm and hand [3-5]. Also, the robotic hand can continue in physical therapy, reducing the effort on medical
personnel when a stroke occurs. Rehabilitation after a stroke requires labor-intensive and requires one-on-one
manual interactions with therapists. Treatment protocols entail daily treatment for several weeks, which makes
providing a very intensive treatment for it is difficult for all patients [6] therefore, a mechanic is required. Support
this work automatically.
Many researchers have developed robotic devices for rehabilitation of the upper limbs [7-10] for replacement
upper extremity (shoulder and elbow), or distal upper extremity (forearm and wrist). Many robotic rehabilitation
systems have it. It was developed for the hand, which consists of exoskeletons that can move in multiple directions
to perform different functions [11-16]. And these devices have a high cost and have a large weight, which makes
it more difficult for people with special needs to use them.
"An intelligent prosthetic hand is defined as a hand that mimics the natural movements of the human hand. In
order to appropriately mimic the motion of the human hand, its natural motions must be studied carefully. For
instance, the distal phalanx (fingertip) must rotate about its joint as the middle phalanx rotates. There are some
papers also described the method to make it" [17]. "However, it is very difficult and unnatural to bend the finger
at the proximal joint, while keeping the distal joint stiff. The motions of these two joints are linked and must move
together. On the other hand, the knuckle joint is not linked to any other joints. The knuckle is able to move the
entire finger with no motion in the proximal or distal joints. Moreover, it is difficult to make the suitable knuckle
for our robot hand. Another method was shown" [18].
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The purpose of this paper is to manufacture a robotic hand using 3D printing of plastic material with five fingers
and a palm that is controlled through brain directives by receiving the brain signal from the nerves of the severed
hand and converting it into electrical signals for the purpose of moving the fingers, as it is very complex. It is of
low cost, durability and light weight to help in performing functions and daily needs to replace the severed hand
of the sick person.

2. Research Methodology
2.1 Anatomy of the human hand
The muscles acting on the hand can be subdivided into two groups: the extrinsic and intrinsic muscle groups. The
extrinsic muscle groups are the long flexors and extensors. They are called extrinsic because the muscle belly is
located on the forearm. Its structure is shown at fig 1.
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Fig 1: Muscles and other structures of wrist and palm.
One of the important anatomical parts that are responsible for closing and opening the fingers are the tendons, and
they extend from the wrist to the inside of the finger, as they connect the muscles to the bones. It is characterized
by being located on the inner side of the palm, where when it shrinks, it causes the finger to close, and when it
expands, it causes the finger to open, and it prevents the fingers from bending and the palm and wrist outward.
All of the tendons in the hand travel over the back of the wrist, and the extensor tendons pass through a series of
tunnels called compartments. These compartments are lined with a slick substance called tenosynovium, which
prevents friction as the extensor tendons slip inside. Its compartment integrity is so essential to our daily living.
Our fingers are controlled by tendons attached to the muscles from the inside. This paper presents a simple method
for making an artificial hand that humans can control through EEG or EMG signals; As a replacement part for a
severed limb or can be used in a hazardous environment where the human hand cannot be used.[19]
2.2. Experimental part

The prosthetic limb was manufactured consisting of several elements, as the electrical signal is received from the
severed arm by an EMG sensor, after that the received signal is transferred to a filter to filter the signal from noise,
then the signal is transmitted after filtering to the Arduino for the purpose of processing it and controlling the
servo motor for the purpose of shutting down Opening the fingers and all stages of signal transmission are carried
out through the steps shown in Fig 2.
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Fig 2: Block diagram of the proposed method for controlling prosthetic hands with raw EMG signals
The prosthetic hand was designed using (Solid Work) software and printed on a 3D printer. Fig 3 shows prosthetic
hand.

Figure 3: prosthetic hand
The prosthesis consists of five fingers, the hand and elbow, with each finger having three nodes, and also
contains two strings connected to a servo to control the closing and opening of each finger. The robot's finger
movement controls the SG90 servo. It is small and light with high performance. servo motor can be rotated
approximately 90 degrees in each direction.

Fig 4: Servo motor (SG90)
That servo motor in Fig 4 has specifications as table 1.
Table 1: Specifications of servo motor (SG90)

Weight 9o
Dimension: 222x 11.8x 31 mm
Stall torque 1.% ketcm

Operating speed 0.1 &/60 degree
Operating voltage 48V (~5V)

Dead band width 10 us
Temperature range 0°C-55"C

Fig 5 shows the method of receiving the electrical signal through the severed arm.
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Fig 5: The method of receiving the electrical signal through the severed arm.
Fig 6 shows the presentation of the nerve signal received from the severed arm to be processed through a
variable resistance and then sent to Arduino to rotate the servo motor to move the fingers.

Fig 6: Receiving the electrical signal through the severed arm
3. Experiment Results and Discussion
The fig 7 shows the prosthetic limb, as it consists of the fingers, the palm, the elbow, servo motors, Arduino,
and the brain signal sensor.

Fig 7: Hand robot components
The paper presents the design of a prosthetic hand and glove to control the prosthetic hand by receiving brain
signals from the severed limb's nerves and processing them electronically with an Arduino and a variable resistor
to use them to move the servos to move the fingers in a state relaxed or contracted. Arduino controlled servos are
used to control the movement of the fingers on the wire. The finger is movable, presumably a real finger.
4. Conclusion
The item features an innovative design and actuation system for a prosthetic hand. The actuation structure was
shown to effectively spans two ranges of power to perform a pull configuration similar to those in base three
human grips (power, grip and lateral). The project also demonstrated the ability to throw and film facility almost
entirely pitched to exist in one launch system with very different types, without prejudice to the required
dimensions, e.g., prosthesis weight. According to these results, a parallel boot structure is a good starting point
for design. Also, the results confirmed that the project could be successfully operated by an EMG signal. Full
parallel launch testing the performance of the system needs to be expanded to EMG inputs to perform various
grips and manipulations.
5. Future work
In the future, work will be done to increase the efficiency of the sensor used in receiving the nerve signal from
the nerves of the severed limb, as well as using integrated circuits to reduce the cost, size and weight of the parts
of the prosthesis.
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