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Abstract—There are many definitions of the robot, which is a
universal machine, used to perform some intellectual, human, motor
functions. One of the most important robot classes is manipulating
robots for manufacturing operations, which include industrial robots.
The construction of flexible manufacturing cells and the industrial
robot driving system requires the use of certain techniques of
artificial intelligence used to construct superior hierarchical levels,
advanced predictive control techniques in inferior hierarchical
materialization. The goal of this paper is to make a study on the
kinematics of the mechanisms involved in robot composition, the
theoretical data of the dynamics of industrial robotic systems and the
structure of a robotic position system used in manipulation operations
in order to optimize and correct the performances.
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l. INTRODUCTION

The robot is a complex automated system that has the role
of manipulating the parts and tools, replacing the action of
human.

An industrial robot is a system that does not operate in
isolation, it communicates with other robots and machine tools,
conveyor belts, thus reaching the idea of a flexible
manufacturing cell. Although this term is often accepted and
used together with the term C.I.M. (Computer Integrated
Manufacturing), but optimization and management of the
manufacturing cell, is still a problem for engineers. To achieve
flexibility in use, together with the safety and autonomy of
operation, a unified approach to the robotic manufacturing cell
is required, combining automatic and artificial intelligence
elements [1], [9].

Main applications of industrial robots are contour or dot
welding, assembly operations, painting, molding of large parts,
quality control, handling of radioactive substances or toxic
substances.

The industrial robot is defined as a three-dimensional,
reprogrammable, multifunctional manipulator capable of
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moving materials, tools, parts or special devices after scheduled
trajectories to perform multiple manufacturing operations [13].

Il.  THEELECTRICAL DRIVES

To complete the main application one need to explain the
robotic system from two points of view: electric hardware and
the software part.

A. The electrical control box

In Fig. 1, from below, one can see the electrical control box.
Two controllers for the linear axes forming the XOZ system
and the four feeders (two for the axle controllers and two for
the two linear axis motors) are mounted at the top of this box.
For space considerations, the electric grill controller is not
mounted in the box. It is positioned on the work table, made of
aluminum profiles.

Fig. 1. Electrical control unit

In Fig. 2 one can see that the electrical control unit is
positioned in an accessible panel, its position helping very
much the human operator in handling and in exploitation the
device [4], [12].
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A verification operation must be performed to check the
operating system and an adjustment of the control system, if
necessary. Complete testing runs until the mechatronic system
is safe to operate.

The LS3 limiter senses the closed position of the griper. To
start / stop the cycle there are 1 start button - PB1 and 1 stop
button - PB2 [10], [14].

The components of this application have been assembled,
positioned and adjusted and subjected to partial and complete
operation tests. Finally, the design and modeling cycle has been
achieved.

The mechatronic  micro-position  system  physically
performed together with the implemented protection system is
shown in Fig. 3 [2].

Fig. 2. The electrical control unit is positioned in an accessible panel.

If you are using A4-sized paper, please close this file and
download the file “MSW_A4_format”.

B. The Optical safety barriers

In order to avoid accidental intrusion into the working area
of the operator's hands or foreign objects, the system has been
designed with optical safety barriers, such as the OMRON F3S-
B182P-L / F3S-B182P-D. These barriers have the function of
stopping the operation of the mechatronic system if, in the
workspace, the operator inserts the hand or various objects that
can distort the effects of the working cycle [7].

The characteristics of the optical barriers are as follows:
Number of optical rays: 10 + 70.

Height of the protected area: 500 mm.

Detection distance: 0.2 + 6 m. Fig. 3. The micro-position mechatronic system, located in the protected
space, on the work table

I1l.  SPECIALIZED SOFTWARE. SOFTWARE TESTING

The micromechanical positioning is done by specialized IV. MICRO-GRIPPER SUBSYSTEM WITH TWO FINGERS
software. One used a CAD software to design the gripper system with
Testing the software consists of the following steps: two fingers.
- current application to programmable software / A
controller; i E——
- generating | / O signals to prepare the system J L
configuration; )
- introducing into memory the specific program by | e o :
console programming or by software tools added to the system; e, 0
=

- after programming, any code error is checked by
diagnostic functions; if possible, one can simulate an entire
operation to check if everything is OK.

- running the system: before pressing the start button,
need to check in detail if the input and output wiring is
correctly executed in accordance with the I / O assignment. A B
Once the correct wiring is confirmed, the application can be
started [3], [5], [8].
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Fig. 4. Microgriper design using AutoCAD software

And the section view is presented below.

Fig. 5. Section through the Gripper prehensile mechanism

TABLE I. DESCRIBE THE GRIPPER MECHANISM
Nr.crt. Describe Material Observations
1. Body Aluminum alloy Anodized
2. Tray engine Aluminum alloy Anodized
3. Guide ring Aluminum alloy -
4 Sliding nut Stainless steel Thermal
treatment +
special
treatment
5. Sliding bolt Stainless steel Thermal
treatment +
special
treatment
6. Guide roll High carbon chrome -
steel
7. Guide roll High carbon chrome -
steel
8. Fingers assembly - -
9. Arm Special Stainless steel -
10. | Step by step motor - -
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In Table 1 the information on the materials from which the
parts of the prehensile mechanism are made is centralized.

The overall gauge and functional dimensions of the
LEHZ32-K2-22 gripper subassembly model are shown in Fig.
6.
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Fig. 6. Overall and functional dimensions of the LEHZ 32- K2-22 gripper
subassembly

V.  THE KINEMATIC SCHEME OF THE GRIPER SUBASSEMBLY

The kinematic scheme of the gripper subassembly is shown
in Fig. 7 [6].

c3 ; c3'
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Fig. 7. The kinematic scheme of the gripper subassembly
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Where:
C - screw-nut couple;
C1, C1' - roto-translation couple;
C2, C2' - roto-translation couple;
C3, C3'—translation couple.

The mechatronic system, designed as required, has as a
requirement the movement and positioning of the gripper in a
vertical plane (Fig. 8). Getting the movement in the vertical
plane on the two axes, X and Z directions, is accomplished with
two kinematic screw-nut couplings; the first coupling for
displacement on OX horizontal, the second couple for vertical
displacement on OZ axis [2].

The gripper will execute the motion for which it was
projected, in a horizontal plane and perpendicular on the
vertical plane in which it was positioned [11].

Vertical plane

Cupla surub-piulifa
axa OF

Screw-nut couple, on OX axe
Screw-nut

couple, on OZ
axe

-
Cupli sumb-piulith
axa O

L

Fig. 8. The kinematics of the virtual model of the robotic system

The gripper is a mechanism on which the base is the screw-
nut couple of the second mechanism. Its action is also made by
a rotating motor, resulting the translation in the mirror of the
two fingers (Fig. 9).

Fig. 9. Scheme of the second mechanism (displacement on the OZ axis).

ISSN: 2074-1308

Volume 12, 2018

In the figure from below, it can be seen that for the 11 mm
stroke of the finger, a primary form of the lever was built. This
ensures that it is operated by the symmetry axis of the gripper
and the desired displacement is obtained in the perpendicular
direction along the symmetry axis [11], [15].
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Fig. 10. The geometry obtaining 11 mm stroke for a finger

The finger movement for the 11mm stroke is achieved by
building a lever. The lever is an element of the mechanism that
conveys the movement from the screw-nut assembly to the
finger. This, transforms the well-determined translational
movement from one direction into a translational movement
determined in another direction, perpendicularly, by a rotation
motion (Fig. 10).
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In the symmetrical, mirroring operation of the two fingers,
the two levers have the same action point. In the case of the
finger, a coupling (class 1V) is created that transforms the
translation motion of the motion screw into the rotation of the
lever. (Fig. 11).

Fig. 11. Construction of the link coupling between the lever and the movement
screw

At the construction and positioning of motion screw of
gripper interior looks like in the following figure [11]:

A
L)

Fig. 12. The final shape of the gripper mechanism
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CONCLUSION

The industrial robot is defined as a three-dimensional,
reprogrammable, multifunctional manipulator, capable of
moving special materials, tools, parts or devices along
programmed trajectories to perform multiple manufacturing
operations.

The robotic system for micro-position was developed,
designed and modeled in a modular structure in the Modeling
and Simulation Laboratory of the Faculty of Electrical
Engineering.

In this paper one proposed to underline, study and present
the following objectives: Analysis of the action and structure of
an industrial robotic system for the purpose of implementation
in the manufacturing processes; Presentation of an industrial
robot; Functionally optimal optimization of a mechatronic
micro-powering system used in handling operations;
Programming for manipulation of different objects; Planning
the dynamics of the robot in Cartesian coordinates, generating
trajectories connecting two points of the workspace; Obtaining
simultaneous joints of the micro-powder mechatronic system
used in step-by-step manipulation operations.
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