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1. Introduction

ptical fiber in the transmission of information has

a large capacity per unit time, it can load more

information, the speed and quality in the process
of using optical fiber communication is far higher than
that of traditional cable and optical fiber cable, high effec-
tiveness and particularity, in order to make optical fiber
production equipment to the greater degree of automation,
can improve the shear rate of the fiber.

Therefore, the research, development and production
of automatic optical fiber shearing and coating collection
system runs accurately, reliably, stably, intelligently, and
has reproducibility.

(1) Apply mechanical design and manufacturing and au-
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In order to meet the requirement of fiber splicing, the problem of low efficiency and
manual operation is adopted. The device is designed and fabricated to meet the conve-
nience and convenience of splicing and equipping in optical fiber production. The simu-
lation design and control system design of SolidEdge are discussed. At present, there is
no such device in the market, and it has certain value in optical fiber equipment.

tomation technology to design an automatic collection
system for optical fiber cutting and coating overflow.

(2) The design of this system will take into account the
space possibility of production line body, and optimize the
design from the aspects of reliability, stability, security,
low noise and intelligence.

(3) The system designed shall be installed on the existing
productive equipment, so the structural design, electrical
control system and appearance coordination of the device
shall fully consider the matching with the existing produc-
tion line body, without affecting the normal operation of
the production equipment, and shall be integrated with it.
This system will form the tooling standard, with replicable
technical characteristics.
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2. Research Objectives

Using PLC, sensor, solenoid valve, pneumatic compo-
nents and man-machine interface, the device includes:
optical fiber shear interceptor system, paint overflow
collection subsystem. In the optical fiber shearing and
truncation system, when the production of the optical fiber
in this unit is finished, the instruction is issued to cut the
optical fiber automatically. When the optical fiber shear is
finished, the scissor system will reset automatically. In the
coating overflow collection subsystem, when the optical
fiber is automatically cut off, the paint collection system
will automatically extend out the container and collect the
overflow coating to prevent the coating from flowing into
the curing furnace. The task is automatically reset after
completion.

3. Product Digital Design

Determine the installation size of the equipment, draw the
drawings, and then divide the equipment into base, ma-
nipulator, middle reservoir, cutting parts, cylinder and air
hole according to the drawings and specific models.

3.1 The SolidEdge Simulation

The base is a simple part drawing that can be made by
stretching. First draw a 2-dimensional rectangle and then
stretch lmm to draw a 2-d triangle that satisfies the draw-
ing on the wide side of the rectangle and extend Imm
inward to draw the same pattern on the other side using
symmetry. Select one of the triangles as the current sur-
face; draw the drawing below the rectangle and stretch.
The simulation diagram is shown in Figure 1.

Figure 1. Base Diagram

The manipulator is assembled from five different parts.
Claw part, fuselage part, connecting parts: draw three
connecting parts directly. The simulation figure is shown
in Figure 2.

Figure 2. Manipulator Diagram
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The middle tank and the desired scissors and their
cylinders can be subdivided into four parts: Storage tank,
cylinder, scissors, and parts for assembly.

Liquid storage tank: the liquid storage tank is com-
posed of a rectangular tank in the outer shell and the inner
one, which is connected with the cylinder. When drawing
the shell of the liquid storage tank, draw a two-dimension-
al pattern of the front image and stretch it. The three are
assembled to get the reservoir. The simulation diagram is
shown in Figure 3.

Figure 3. Reservoir Diagram

In the drawing of the cylinder, the rectangle is first
drawn to form the rounded Angle at the 4 corners and then
the required 3d drawing is obtained by drawing and draw-
ing. The simulation diagram is shown in Figure 4.

Figure 4. Cylinder Diagram

The scissors stretch in two dimensions and draw mov-
able joints at key points. The opening and closing of scis-
sors is realized through the expansion of the cylinder, and
the simulation figure is shown in Figure 5.!"

Figure 5. Scissor Diagram
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The first clamping mechanism, which can be divided
into 5 small parts, respectively make 2d drawing and
drawing material removal of each drawing. The simula-
tion diagram is shown in Figure 6.

Figure 6. First Clamping Mechanism Diagram

The second clamping mechanism, this part can be com-
posed of two parts to form the manipulator part and the
connecting part of the connecting part by the cylinder and
several bolts. The simulation diagram is shown in Figure 7.

Figure 7. Second Clamp Mechanism Diagram

Stomata, this part is made of several simple parts
spliced together. The simulation diagram is shown in Fig-
ure 8.

Figure 8. Stomatal Diagram

3.2 SolidEdge Simulation Diagram
The product adopts solidedge to realize the simulation,
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which consists of five parts. The simulation physical dia-
gram of the product is shown in Figure 9.

Figure 9. Simulates a Physical Image

4. System Hardware Design

According to the required fiber drawing shears with fiber
coating, which are used for cutting fiber, the fiber drawing
shears with fiber coating include:

(1) Installation: the first clamping mechanism and the sec-
ond clamping mechanism are set up. The first clamping
mechanism and the second clamping mechanism are ar-
ranged at intervals on the mounting pedestal. The cutting
mechanism is located on the mounting pedestal, and the
cutting mechanism is located between the first clamping
mechanism and the second clamping mechanism to shear
when the first clamping mechanism and the second clamp-
ing mechanism clamp the fiber to be snipped respectively.
(2) Base: the base is set on the mounting seat and connect-
ed with the mounting seat.

(3) Cutting parts: the cutting parts are set on the base and
connected to the base. The third driver is connected to the
cutter to drive the cutter to cut the fiber.

The base is limited to a receiving cavity, and the base
also includes a receiving box. The receiving box is locat-
ed in the receiving cavity and is movable in the receiving
cavity.

4.1 Hardware Block Diagram

When the instructions of the whole device are initiated
and relevant operators click the relevant operation button
on the touch screen, the touch screen is connected to the
PLC through the signal line, and the input instructions of
the operator are sent to the PLC indirectly. In this case, the
PLC will perform the corresponding input in sequence,
thus driving the movement of the whole system.”! the
overall PLC frame diagram is shown in Figure 10.

DOI: https://doi.org/10.26549/met.v2i3.1132 63



Modern Electronic Technology Volume 2 Issue 3 « October 2018

‘ Touch screen }:D‘ PLC machine I:;;.'Electromagnetic Valve(
‘First clamping mechanjsrrk—

e
Je—
F

—

The left forearm

The left arm

Second clamping

—
|
y.;

Figure 10. Hardware block diagram
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5. System Software Design

The system is required to adopt PLC control technology,
accurate and reliable, and can modify the program accord-
ing to the requirement of intelligent production and con-
trol.
5.1 Control Strategy
The power component is connected with the first clamping
mechanism, the second clamping mechanism and the cut-
ting mechanism respectively to be powered by the power
component”). The connected solenoid valve set, relay and
switch, solenoid valve set, relay and switch are respective-
ly connected with the stabilized voltage source. According
to the control requirements, the program flow chart of the
programmable controller is shown in Figure 11.
According to the requirements of the implementation
example, the fiber drawing shears with fiber coating can

.

p
The first movable arm connects the
clamping mechanism, and the first
clamping hand closes the clamping
fiber and moves down to the specified

\position
g

rfhe second movable arm connects the
clamping mechanism, and the second
clamping hand moves forward to the
specified position to close the clamp-

effectively cut the fiber to be sheared through the cooper-
ation of the first holding mechanism, the second holding
mechanism and the cutting mechanism. The fiber drawing
shears with fiber coating can have simple structure, intelli-
gent control and high cutting efficiency.

5.2 Program Design

The control system of the device is implemented by mit-
subishi PLC and its I/O distribution table is shown in Ta-
ble 1.

5.3 Features

Test the different fibers on our equipment and modify our
structure to meet the specified distance of the shear fibers.
By setting four buttons to operate, the device can be sus-
pended in different working states to test the stability and
reliability of the device. When you want to resume after a
pause, you can click run and continue working in the same
state. You can click the stop button to see if the device
stops working after a given week of operation.

5.4 Test Scheme

According to the operation requirements of the optical
fiber production equipment, how to realize the automatic
cutting of the optical fiber is studied, and the coating over-
flow used for coating the optical fiber will be collected
automatically according to the production process setting
requirements, laying a foundation for the final realization
of the intelligent production line. The "optical fiber auto-
matic cutting and coating collection system" developed
by the project is accurate, reliable, stable, intelligent and
reproducible. We can test different optical fibers on our
equipment and modify our structure to meet the specified
distance of the shear fiber. Then, the four buttons we set

End of the process

fl'he box sticks out and collects]

I

64

The second grip is pulled

back to its original position.
The scissor has a mechanical arm that con-
trols the retracting of the fiber at the same
distance as the scissor.

\ng fiber. Continue

- e fis
The first grip is held back by the
first movable arm.

i ] h The first holding hand returns to the
The first movable arm re- starting position to clamp the fiber.
tracts upward. Stop

p.

Figure 11. Program Flow Diagram
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Table 1. I/0 Allocation Table

Input signal

output signal

The name of the ~ Code name  Output point number The name of the Code name  Output point number
The manipulator arm extends
Start the button SB1 X001 (MD) downwards and the first clamping YV1 Y001
hand catches the fiber
the second gripper extends hori-
Stop the button SB2 X002 (M2) YV2 Y002
zontally forward to hold the fiber
The first gripper loosens the optical
Pause the button SB3 X003 (M3) fiber mechanical arm and stretches YV3 Y003
it out
Continue the button SB4 X004 (M4) The arm retracts upward YV4 Y004
The robot arm retracts inward from
the first clamping hand holding the YV5 Y005
fiber
Scissors stick out to cut the fiber YVé6 Y006
The second grip retracts to its
- .. YV7 Y007
original position
Box out YV8 Y010

can be used for operation, and the device can be suspend-
ed in different working states to test the stability and reli-
ability of the device. When suspended, you can click run
to restore and continue working in the same state.

6. Conclusion

In view of the investigation of the fiber industry, manpow-
er is the main factor in the fiber cutting, and the whole
process is handled by human. From cutting to recycling
drops, this is inefficient and inaccurate. The advent of
our devices has brought these processes together, greatly
reducing the amount of time it takes to cut, and increas-
ing efficiency many times over. When our products are
put into the market, it will change the entire fiber cutting
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industry, which is of considerable interest, and the market
share is unimaginable.
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