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Abstract: The main focus of this paper was to design and develop the Mechanism for robotic arm for 

lifting an object. The robotic arm was designed with four degrees of freedom and programmed to 

accomplish accurately simple light material lifting task to assist in the production line in any industry. three 

dimensional (3D) printing method is used in this project to fabricate the components of the robotic arm. 

Therefore, it provides more precise dimensions and huge time and cost- saves in fabrication. The robotic 

arm is prepared with 4 servo motors to link the parts and bring arm movement. The Arduino, an open-

source computer hardware and software, is applied to control the robotic arm by driving servo motors to be 

capable of modifying the position. Wireless control was done by using a smart phone with an android 

operating system through a Bluetooth module. The robotic arm was under testing and validating its 

performance and the results indicate that it can perform the lifting task properly. 

Index Terms: 3d printing, AutoCAD, Bluetooth, servo motor etc. 

1.INTRODUCTION: 

The study, design and use of mechanical frames in assembly are automated. With the rise of modern exercise 

kitting, a mechanical hand was developed that helped various companies in business or work instead of using 

manpower. Robots are mostly used to perform risky, dangerous, highly unnecessary and unpleasant tasks. The 

robot can perform material maintenance, assembly, arc welding, block welding, machinery stacking and 

unloading capability, painting and spraying, etc. [3, 4]. It is extremely valuable for its great precision, vision and 

infinite energy levels in managing work rather than individuals. The model typically uses a mechanical arm on an 

assembly or loading line, lifting small objects with extra motion that a human could not sustain for long periods 

of time. Lifting light material should be possible by mechanical hand efficiently and effectively, based on the 

premise that it is not limited by fatigue or human perceived well-being. There are basically two different types of 

robots which are administrative robot and modern automated. The management robot worked semi- or fully self-

sufficiently to perform management that promotes the well-being of people and equipment, in addition to 

assembly operations [6-8]. On the other hand, a modern robot is formally characterized by an ISO naturally 

controlled and universal controller that can be programmed to at least three hubs. A mechanical robot is a 

reprogrammable multi-function controller configuration to move materials, parts, instruments or centralized 

equipment with factor-modified motion to complete various projects. This is a definition from the American 

Robotics Institute that captures the main features of current robotics frameworks. A modern robotics framework 
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can include any number of gadgets or sensors with mechanical robots to perform tasks such as sequencing or 

interface matching.[3, 9].  

1.1 DESIGN WORK 

1.1.1 ROBATIC ARM 

The mechanical design of the robot arm relies on the robot controller, which has a power comparable 

to that of a human hand. Auto fittings regularly consist of connections, joints, actuators, sensors and 

controls. Joints are connected by joints, forming an open kinematic chain. One end of the chain is 

connected to the leg of the robot and the other end is equipped with a device comparable to a human 

hand (hand, gripper or end movers) that performs collection and various tasks and interfaces with the 

climate. There are two types of joints which are kaleidoscopic and rotary joints and they connect 

adjacent joints. 

 

                             Fig:1.1 TWO TYPE OF JOINT IN ROBBOT 

The control links are connected by joints that allow rotary motion, and the control links form a free-body 

diagram of the mechanical plan of the automatic arm of the kinematic chain. With only four options, the 

mechanical arm is designed to be satisfactory for most major developments. However, it is serious in terms 

of complexity and cost savings as the number of automatic manual vehicles increases as much as possible. 

In a mechanical frame, the number of possibilities is controlled by the autonomous common variable 

Number of degrees for a given DOF. The automated arm has four servo motors, each motor for one DOF, 

and the motors run on 6 volts. There are four pivoting DOF in the arm and their scopes of revolution are 

demonstrated in the Table 1. 

                      Table:1.1.1 

Degrees of Freedom(DOF) Degrees 

1 180 

2 90 

3 90 

4 90 

The zone that the gripper alleged as end-effecter can reach is known as robot workspace. It relies upon the 

DOF and interpretation restriction, the arm interface lengths, the point at which something should be gotten 

up robot arrangement. shows the ordinary work district of the  

mechanical arm with four level of opportunity (4 DOF) [3]. 

1.2 AutoCAD assembly of parts. 

It is an automated hand tool and is attached to a base. The plan is slightly wider at the bottom and at an 

angle of 20 degrees from the top. Ribbing was added to the part to add strength due to the stress of the 

detailed plan. This changed the mathematics of the part and creating the primary strength of the part is real 

and practical. In addition, this part has a square shape, which breaks the mass evenly, because it is 

necessary to lighten the huge load of the object lifted, the servo motor and the interface. This attachment is 

designed to rotate and also has a motor to move the mechanical arm up and down. The prominent part is 
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where the wires are connected and then excited by the servo motor at the bottom. The engine compartment 

is conveniently located in the empty part of the attachment. This is also the link to the next part of the up-

down movement. The attached insert, which appeared below, is designed in the most extreme flared form, 

as is the proper belt of the engine. The bottom part is connected to the front attachment with a connecting 

wire. This part comprises the main part of the automated arm as it contains the gripper motor. The clutch is 

connected to this mount and the motor limits it with a connecting wire. The sticker consists of a lower and 

upper foot. It is designed in such a way that the lower click is attached to the attachment motor that went to 

a fixed point and to the movable upper hook. Hook space is a croissant and can expand an attractive 

presentation. 

1.2.1 Depiction  

Bluetooth is a remote innovation standard for trading information over brief distances (utilizing short-

frequency UHF radio waves in the ISM band from 2.4 to 2.485 GHz) from fixed and cell phones, and 

building individual zone organizations (PANs). 

 

Fig 1.2 BLUETOOTH MODULE 

Designed by telecom merchant Ericsson in 1994, it was initially imagined as a remote option in contrast to 

RS-232 information links. It can interface a few gadgets, conquering issues of synchronization.  

Bluetooth UART empowers you to remote send and get sequential information. Gadgets furnished with 

Bluetooth innovation support remote highlight point associations, just as remote admittance to cell phones. 

You can just utilize it for sequential port substitution to set up association among MCU and PC for 

information move 

 

Fig 1.2.1 BLUETOOTH INTERFACE WITH ARDUINO 
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It delivers the received data and receives the data to be transmitted to and from a host system through a 

host controller interface. Designed by telecom merchant Ericsson in 1994, it was initially imagined as a 

remote option in contrast to RS-232 information links. It can interface a few gadgets, conquering issues of 

synchronization. Bluetooth UART empowers you to remote send and get sequential information. Gadgets 

furnished with Bluetooth innovation support remote highlight point associations, just as remote admittance 

to cell phones. You can just utilize it for sequential port substitution to set up association among MCU and 

PC for information move. 

 

Fig 1.2.2 SERVO MOTOR 

Servo motors are not a specific class of motor, although the term servo motor is regularly used to refer to a 

motor suitable for use in a closed-loop control framework. The motor is connected to some kind of encoder 

that provides position and speed. In the least severe case, only the position is evaluated. The intended 

position of the performance is the opposite of the command position, the external input to the regulator. In 

the event that the flow position deviates from the required one, an error signal is generated, which at that 

moment forces the motor to turn in both directions, depending on the situation, to move the flow shaft to 

the installation position. As the stations approach, the error signal decreases to zero and the engine stops. 

 

Fig 1.2.3 SERVO MOTOR INTERFACE WITH ARDUINO 

A servomotor is a rotating actuator or straight actuator that considers exact control of precise or direct 

position, speed and speed increase. It comprises of an appropriate engine coupled to a sensor for position 

criticism. It likewise requires a generally refined regulator, regularly a devoted module planned explicitly 

for use with servomotors. A servomotor is shut circle servomechanism that utilizations position input to 

control its movement and last position. The contribution to its control is some sign, either simple or 

advanced, addressing the position directed for the yield shaft. 

1.3 MOTOR DRIVER  

 

L293D is a regular Motor driver or Motor Driver IC which permits DC engine to drive on either direction. 

L293D is a 16-pin IC which can handle a bunch of two DC engines all the while toward any path. It 

implies that you can handle two DC engine with a singleL293D IC. Double H-connect Motor Driver 

incorporated circuit (IC) L293D is a double H-connect engine driver coordinated circuit (IC). Engine 

drivers go about as momentum intensifiers since they take a low-ebb and flow control flag and give a 

higher-ebb and flow signal. This higher current sign is utilized to drive the engines. 
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Fig 1.3 Motor driver 

 

L293D contains two inbuilt H-connect driver circuits. In its regular method of activity, two DC engines can 

be driven at the same time, both in forward and invert heading. The engine activities of two engines can be 

constrained by input rationale at pins 2 and 7 and 10 and 15. Information rationale 00 or 11 will stop the 

comparing engine. Rationale 01 and 10 will turn it in clockwise and anticlockwise ways, separately. 

Empower pins 1 and 9 (relating to the two engines) should be high for engines to turn over working. At the 

point when an empower input is high, the related driver gets empowered. Thus, the yields become dynamic 

and work in stage with their data sources. Additionally, when the empower input is low, that driver is 

crippled, and their yields are off and in the high-impedance state. 

1.4 RESULTS & DISCUSSION 

1.4.1 Robotic Arm Movement Coverage 

The greatest reach for the automated arm are recorded during the test and appeared in The further get point 

of the mechanical arm is 2.10cm, and the most extreme point the mechanical arm can reach is 92o, with 

range from 36o to 128o.  

1.4.2 FINAL POSITION  

This section describes the consequences of the automatic lifting arm at different weights. The mass to be 

lifted in this study is a block of varying weight. The automated arm is instructed to pick up the block and 

move it to a certain position. In the research work, the accuracy of positioning with different weight 

classes, from 20 grams to 100 grams, will be investigated, the source of view is a mass of 20 grams. The 

accuracy of the mechanical arm for lifting various loads is listed in the table below. Based on the data 

obtained, the mechanical arm can lift 100 grams into the correct form for this task. In any case, the 

development of the mechanical shoulder is not smooth when lifting 100 grams, because the solidarity of 

the joint consisting of 1 mm accelerated wire was missing. This problem can be solved by using a strong 

connection made of steel. 

 

Weight (grams) 

Precision (mm) 

x- axis y- axis 

20 0 0 

40 3 7 

60 0 10 

80 12 17 

100 30 32 

 Table; 1.4.2 Precision in x and y axis. 
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1.4.3 Time Duration 

 

A complete lifting cycle can be done at 15.55 seconds and there is an insignificant difference 

of time taken for various weights. 

Table 1.4.3 Duration of lifting process. 

 

Weight  (grams) Duration (second) 

20 15.54 

40 15.64 

60 15.65 

80 15.67 

100 15.68 

 

 

 
Fig 1.4.4 final model 

 

2. CONCLUSION 

 

This project presents the design and improvement of a mechanical arm for lifting light material. The 

mechanical arm is built using computer programming, AutoCAD and advanced innovative creation and 3D 

printing to save cost and time. The mechanical arm is made of ABS (acrylonitrile butadiene styrene) and 

one connection between the body and the motor is made of PLA (polylactic acid). During 3D printing, we 

addressed the problem of printing a protruding part that affected the joint, causing extreme deformation. 

Programming a web mixer that can create support for a prominent part resulting in a filled object. The 

actuator used to develop the handle is 4 servomotors. The servo motor is controlled with an Arduino Uno 

by coding. Due to the limitations of the servo motor, the development range of the automatic arm is limited 

to 180 degrees. The automated arm is designed with four options because it makes sense since most 

applications involve lifting. Therefore, it is usually a clever and basic development using only 4 actuators. 

Automatic hand parts are connected with fasteners: screws and nuts. The mechanical hand control 

framework basically consisted of three segments which are microcontroller, android application and servo 

motor. Arduino microcontroller is cheaper and easier to customize in C language compared to other 

microcontrollers. The Servo Arduino Android application interface allows the customer to control the 

development without preparation, so the automatic arm is easy to understand. The analysis is set to test the 

representation of the mechanical arm by varying the lifting stack; the automated arm lifting system is 

validated based on test results. 

FUTURE SCOPE  

In a later turn of events, the automatic handle can be placed on a versatile 4-wheel platform for comfort and 

routing. The general design of the gripper is interesting because it can be used to lift various objects. The 

mechanical arm has sensors that distinguish the situation of objects and the whole cycle is robotic and can 

also talk to the customer through system management. 
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