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Abstract: The efficient behaviour of computing system deperagly on its capacity of collecting infor-
mation from the operating environment. This aci®done with the help of the sensors. For the airre
integration of the sensors in the work environmeistsequired the knowledge of every functionakrap
tional and assembling features, from the data spe®tided by the producer and the comparison of the
functional parameters with those resulted aftetibgsthem. The analysis made on the types of stimds
testing inductive, capacitive, photoelectric sessmveals a presence restricted enough in busiaeds
university territory. In this context, because therchase price of a modular system for sensors and
transmitters testing would have been too high, eeaf efficiency and flexibility was desirable tttize
system to be built purchasing the variety of conepts from purveyors and integrating them using com-
munication systems or connection elements forfeatarg. Therefore, this paper presents sensoringgst
stand implementation issues from the virtual modeéal functional model.
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1. INTRODUCTION - Motion transmission mode;

The stand allows function testing capabilities loé t Palette subsystem.

sensors monitoring the basic parameters from thetia 2 1. The mechanical subsvster - frameworks
sheet for different body types when these are tsdec ' 'The framework desi ¥1 has been made so that the
Depending on the tested sensor type (inductive, ca- X 9 .
pacitive or photoelectric) and on the specific tieas of motherboard resists every request that occur duitieg
every sensor separately, after testing can be dgaaphs oper_lf_zlﬁon [4#1 board has b de of dandi
corresponding maximum detection distances for dffe der note trgobuglileo?arecaﬁge f)?r':hrgab;tote\;lvgi?e f?)?h'esm or-
body types, detection graphs on X axis relativ¥ taxis
and can be emphasized the sensors behaviour when d as been strengthen by two metal elements, as shiown

. i ) . ) ig. 2.
tecting bodies for different moving speeds. Figlnere- . . -
sents the virtual model of the stand’s testing seggn- To achieve the stand mechanical structure withirole

eral structure [3]. supporting the guide rails of the palette ahthe sen-

2. THE MECHANICAL STRUCTURE
OVERVIEW OF THE STAND’S SENSORS

TEST
1

The mechanical system of the stand’s sensors gestin
consists of three major subassemblies:
Frameworks;

Fig. 1. The stand’s testing sensor general structure.
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Fig. 3. Stand mechanical structure.

-~

Fig. 5. Electro-mechanical limiter position.

Fig. 4. Mechanical limiter position.

sors supports has been used iron angle metallicegits,
and the fixing has been made using screws throogh ¢
ners. To be made easily removable screw asseminy, n
have been welded on each corner. The stand’s miechan

cal structure virtual model is shown in Fig. 3. Fig. 6. Movement transmission module components.
After accomplishing the stand’s structure, it was-c
ered with transparent Plexiglas plates, their céteimg . Toothed belt- 5.

made with the same type of screws used for fiximg t

corner elements. In the Plexiglas plate that covkes Motor shaft— 6.

upper part of the stand, has been made a slidiagneh - SKF bearings - 7.
to facilitate the translation of the palette sulteyss - Driven pulley shaft— 8.
fixing element of the gear. - Motor mounting — 9.

The mechanical limitation of the stand’s palette to
avoid the damage of the high-speed transmissiorhasec
nism has been made by assembling some mechanical
buffer, as shown in the Fig. 4. ]

Electro-mechanical limit of the palette is donetop ~ 2-3- Meéchanic subsystem — the palette

- Wheel belt mounting — 10.
Motherboard — 11.

track end limiters assembled at both extremities tn The palette components are presented below and
establish the mechanical zero position has beeth aise ~ Shown in Fig. 7:
other limiter. They were fixed on the stand’s metbal - Motherboard — 1.
structure using some profiles. - Prismatic objects to detect— 2.
Device for objects fixing — 3.
2.2. The mechanic subsystem of movement - Guiderolls — 4,4, 4. N
transmission - Plate for movement transmission belt fixing — 5.
Movement transmission module components are pre- - Projection.

sented below and shown in Fig. 6: . o .
To increase the flexibility degree from the poirit o

Steppe. ”.‘°t°r -1 view of the objects that can be positioned on thiette,
Motor fixing plate — 2. the fixing jaws was made interchangeable so that th
Shaft support — 3. possibility of fixing on the palette cylindrical jetts to

- Toothed belt wheels — 4. exist, as shown in Fig. 8.
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Fig. 8. Presenting the possibility of object fixing jawsanging.

3. THE CONTROL PANEL OF THE SENSORS’
TESTING STAND

The operating of the blade is made through the gear

belt and the wheel gear band from an engine stestelpy
The control of the engine is made through a drfv@m
the PLC [2].

The block diagram of connections between the PLC — ‘ _ ‘

driver — stepper engine — electro-mechanical lirmite
sensors is shown in Fig. 9.

The components of the sensors’ testing band’s ebntr

panel are presented below and illustrated in Fig. 1
- USB cable -1
- The source of power — 2
- The PLC -3
- The professional driver CNC — 4
Limiters connector — 5
- The stepper motor's command connector — 6
- The supply cable — 7
General switcher —

Fig. 11.The control panel — The real physical model.

—|E)M|U1‘03|GE‘DHNC‘NC|

‘NC|®|GO|UE|O4|DE|NC‘NC|

Fig. 12.The allocatiorof the input addresses

MC | 00|01 02| 04|08 | NC
NC |COM|COM]COM] 03 JCOM| NC

Fig. 13.The allocatiorof the output addresses.

Addresses allocation of in / out for the PLC:
The channel OCH — corresponding to the inputsén th

The main features of the PLC used to control tme se PLC. They can be operated through #ulresses: 0.00,

sors’ testing stand are presented below [6]:
- AC power24V;
Input number: 8;
- Output number: 6;
- The capacity of the program: 5k steps;
- The type of the exits: exit on the transistor PNP

8 |Inc 6 |nc
s1 s2

S1 ] ] 1
s2 ~ ——r—u] . L1LO L2
PLC o Déif:; |=‘>|»1\[PP I=:ér‘7‘5
Ll =] :
OMRON L
P
L0 ——
[1 Jwc 3w

Fig. 9. The block diagram of connections.

0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0-0Fig. 12.

The channel 100CH - corresponding to the out-
puts of the PLC. These could be operated through th
addresses: 100.00, 100.01, 100.02, 100.03, 100.04

The outputs 100.00, 100.01, 100.02, 100.03 are-high
speed outputs that can be used for controllingstepper
motor in two ways: pulse and direction, the speation
of the meaning (CW - clockwise, CCW — anticlockyise
— Fig. 13.

The main features of the driver (Fig. 14) used
to control the engine step by step are presentiedvbe

- The voltage: 20 to 50 VDC;
2 bipolar phases;
Pulse of input with a frequency up to 200 kHz;
Resolutions up to 25 000 pitch selectable.
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Fig. 17.The interface of command starad: Searching origin,
Fig. 14.The driver and the block diagram of connections at b - Move right,c - Move left,d - Sensor test,
PLC respectively at MPP. e- Distance settingd, - Speed setting.
The link schemes [1] between PLC, sensor and track _
end limiters and those for stepper motor actionsamvn The speed set for the movement of the paletteeis pr
in Figs. 15 and 16. set from the program, and the distance of moveaimt

To command the sensors testing stand has been madi@t exceed the distance which was set.
a program in CX Programmer and for simplifying its ~ For the manual command — moving right / moving
usage has been created an interface with CX Sigoervi left the palette is operated as long as the button
software, as shown in Fig. 17. pressed. The movement speed is the one set inetlde f
On pressing the “Search Origin” button palette move“Speed Setting”; the distance set in the field tBice
until touching the limiter L3 which corresponds ttee ~ Setting’ is not taken into account.

position of “0” stand. In the case in which the catrich On pressing the button “Sensors Test” the pallatis
operates the limiters operates simultaneously Ld lz&  tioned and in the moment in which the capacitorseen
it is necessary the manual handling of the paleadti-  detects an object, the palette stops for 2 secaehels,the
vating the button “Go Right”. movement begins again. After the sensor has deftecte

three objects the palette continues to move wighdis-

. . tance which has been correspondingly set.
S y—— =
= o] 4. TESTING A CAPACITOR PROXIMITY
'UOEE PLC g SENSOR
—'% % Depending on the type of the sensors used fontgsti
=l % the way in which they are fixed on the stand igedént.
B 0 chigo B In Fig. 18 is shown two fixing support types of then-
(o7 sors.
- , Next, it will be presented the testing results afaa
s1 pacitive sensor for different types of materials.
~__| ~_] For the capacitive sensors [5] can be drawn a graph
L1 Lo L2 with the corresponding maximum detection distarines

relation to the material types and the graph ofrtfai-
Fig. 15.The link schemes between PLC, sensor and track endmum detection distance on X axis in relation to the
limiters. maximum detection distance on Y axis.
In Figs. 19 and 20 it is exemplified the way thtgel
and wooden objects are positioned on the standettpa

H

DC
e4v in order to be detected analyzed the maximum detect

distance. For testing have been used the followiate-
rials: wood, steel, flour, sugar, water, glass ami#t. The
graph obtained could be compared to the one pregent

U

Driver : .
R in the data sheet provided by the producer.

O

O
L

_—— gﬂg o fj}i The graph drawing for the maximum detection dis-
EoH o] e = tance on X axis in relation to the maximum detettio
[0} , o L - [ — distance on Y axis is made considering the axigdioo
% PLC 2] [ enar I nate system attached to the stand.
o] [03] [ ena- [ .
[o4] = [
= [04]
] [05] »
] CHo CH100 FEOM

Fig. 16.Link schemes for MPP action. Fig. 18.Sensors fixing.
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Fig. 19. Steel objects positioning.

Fig. 20.Wooden objects positioning.
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O
O
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Flour
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Salt

(500 ml)
Glass

(200 x 50 x 3mm)
pellets

Grounded
mild steel

(50 x 50 x 1 mm)
Soft wood

Phenolic resin

(50 x 50 x 50 mm)
Neoprene rubber
(50 x 50 x 5 mm)
(160 x 120 x 156 mm)
Plastic resin

Fig. 21.Maximum detection distance graph for each material
the data sheet of the sensor.

25mi|
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15mum
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Stntn

Steel Milk Flour sugar Glass Wood Water

Fig. 22.Maximum detection distance graph for each material
sensor test.

Fig. 23. Axis representation.

Table 1
Experimental data

Testing 1 2 3 4 5 6
number
Xvalue | o | 4 2 3 4 5
[mm]
Yvalue | o1 19| -175 | -16 | -145 | -13
[mm]

S

] .

=]

:

ﬁ 15 10 5 0 ] 1 15

= 1T

2 Sefizer

- detection distance on X

Fig. 24. Maximum detection distance graph on X axis / maxi-
mum detection distance graph on X axis — senstinges

After testing, the obtained data correspondingdih b
axis are passed in a table (Table 1) then a gsaghaiwn
and its shape will be similar to the one shownim B4.
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5. CONCLUSIONS

Sensors testing stand achievement enables bekiles t
test of different sensor types and the usage of &wCat
the same time the usage of CX-One software madé ava
able by the PLC provider for testing different wegfs
functioning.
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Further, it is considered an interface implemeatati
in CX-Supervisor module for the stand monitoringdan

controlling, which will emphasise the function moaied
the palette moving correlation from the softwareein
face with the physic movement of the palette.
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