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PAINTING FRAME AND CONVEYOR
Conveyor system in RBBE has the purpose to transport the parts for all the continuous treatments and processes. 
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The conveyor is principally formed by two parts:
· Rail in which wheels of wagons are hung;
· Chain with moving parts that pull the wagons.
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The conveyor works 24 hours each day without breaks and, to avoid the presence of dust and oil is equipped with drop panels.
[image: ]The wagons that are hanging on the rail with their wheels, have the important role to transport the frames in all the stations. 
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The transporting mechanism of the rail allows the wagons to move and there is a decoupling handle to uncouple it. 
When the wagons are too close during the work, the next wagon is decoupled from moving part of the rail and it stops.
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The wagons are connected with a hook to the frames can be hung.  
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Hooke
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Each frame transports 12 wiper arms and it can be turned of 180 ° during the process  (for example in the middle of the Top Coat or at the end of the Blow Off area) when it is necessary to have a coating on both sides of the frame. 
All the most important characteristics about each frame and the parts, are transferred by barcode scanner. In fact, the barcode contains info about the type of parts, as the series number, the position into the paint shop and so on.
A laser reader can recognize the batch information on the conveyor path because it uses the binary code on the transportation wagon. 
The conveyor PLC is able to controls the conveyor track and also the top coat program, for example. 
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It is possible to track the right location of the batches by logging info of reader stations.
The painting frame is studied to act as an electrical conductor into the painting bath and it can transport electricity to the parts. This sort of electrical circuit is closed by the transporting rail on the top.
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In fact, the rail is in contact with the wagons and also connected to the power supply negative pole.
 (
Connection with rail 
)
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Rail connected to P
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E-COATING 
At the end of the pretreatment process, it starts the E -coating. This one has the purpose to cover metal substrates and protect them from corrosion and others issues.
The main advantage is the water based with low solvent content, also the process is automated and reliable. E - coat paint is a mixture of binder like a basic resin where they add crosslinkers, additives and solvent, and a pigment paste (grinded resin) with pigment, additive and catalyst.
The binder is treated by emulsion process with solvent that creates a stripped binder emulsion. Mixing this with the pigment paste and the water, we obtain the E coat paint.
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E – COATING MECHANISM (DA TRATTARE)





















ANOLYTE CIRCUIT (DA TRATTARE)





















E- COATING BATH PARAMETERS (DA TRATTARE)


CURING PROCESS 
The Curing is that kind of engineering process that can get tougher and harder a polymer material by cross linking of polymer chains. It is possible to use electron beams, heat or chemical additives. The process during the first part is going to decrease the paint viscosity.
[image: ]When the cross linking starts, you have an increasing paint viscosity. Also a higher paint viscosity reduces risk of crater formation. 










The process time and the temperature (as in the graph) influence the Curing result. These parameters have an important role for the adhesion (substrate and top coat); elasticity (protection against stone shipping) and finally, corrosion resistance. 
We can visualize these parameters in a graph that explains clearly which it is the right baking window or in Over/Under baking. 
[image: ]






The process is controlled by a bath sample of 250 ml/5 L and they check the values of:
· Conductivity;
·  Voltage;
· Temperature;
· PH;
·  Solid and ash content;
· Solvent concentration.
Furthermore, the wiper arms are 100% visually controlled on typical paint mistakes like craters or pinholes, inclusions and too thin coating.
They have several possible causes as a high voltage, low solvent, poor contact and so on.

· 

TOP COAT

The Top Coat is a relevant process into the paint shop and it starts at the end of the E-coating.
In RBBE, the top coat is applied mainly to:
· UV protection;
· Chemical resistance;
· Scratch resistance;
· Stone chip resistance;
· Edge coverage (when the electrostatic sprayers are on);
· Esthetic purposes (gloss, color tone).

In paint composition we find the binder, a resin that holds the pigment and provides a good adhesion with surface. Its properties are the gloss, resistance, elasticity and hardness. The pigment is also important with other functional fillers and they improve the masking power, gloss, flow and other mechanical properties. This process requires the solvent because of flowing of paint and increasing the processability. Furthermore, it is useful adding some additives (in small quantities) to the paint composition and to obtain better properties like cross linker, catalyst and so on. 
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The cabin layout is important to paint the wiper arms because they use the robot arm to supply extra paint in critical zones and (for general painting) they use the lift with two bell atomizers. 
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The last one is a paint applicator used for high volume paint, good transfer efficiency and a low compressed air consumption if compared to a paint spray gun.
The main advantages are:
· High rotation of bell cup is in fine mist with uniform paint distribution;
· Paint (electrostatically charged) results in high yield and good penetration to side and back of workpiece.

It is useful to check some process parameters because they can show the real status of the process and if they need some adjustments:
· Paint flow: quantity of paint on the piece controllable by gear pumps;
· Turbine speed: the rotation of cup defines droplet size of paint mist;
· High voltage: settles attraction force between paint and work piece;
· Robot speed: another parameter that can permit to check the amount of paint applied on the pieces;
· Shaping air: defines the shape of the paint mist.
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Into the cabin there is a system that turns the frames of 180 ° to paint both sides of it. Furthermore, the temperature and the humidity are, respectively, around 18-28 °C and 50-60% due to reached paint quality.
Paint preparation needs a long time and has to be prepared in advance before use because it is necessary to stir it for 6 hours, then measure viscosity with DIN cup and correct this one with DI water. After other 4 hours stirring, it is possible to control viscosity and the paint is ready to use.
The water wall has a relevant role because is used to remove overspray and do the ultrafiltration to separate paint and water. 
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[image: ]There is also a regional programming (alternative process) where the atomizers positioned on reciprocator and they can change paint flow and reciprocator speed for different regions. Taking a look on the figure, it is noticeable to see one atomizer for bottom parts of paint frame and one for top parts.
















Another alternative process is using dry filters because they have no risks for watermarks and they not produce waste water.
There are also some disadvantages like finding dust after filter exchange. Furthermore, this switch process needs an intensive work with a production stop of 8 hours but the cabin has to be cleaned.
The second important risk is having air blocking when filters are blocked, so it is necessary to follow up pressure over filter and planning maintenance checking weight of filters.
This preventive maintenance allows you to exchange filters, protection for robots and atomizers, protection foil for floor and walls, also for conveyors.
Every two hours is important to clean properly atomizer cups and air canals. 

After the Top Coat, the process control is about the layer thickness measurement (also after the E coat), adhesion cross cut and visual inspection.
The paint layer quality is recommended by several official tests like:
· Neutral salt spray (DIN EN ISO 9227);
· Condense water constant climate (DIN EN ISO 6270-2);
· Customer specific tests;
· UV resistance (SAE J 2527);
· Stone chip test (DIN EN ISO 20567-1);
· Bucholz hardness (Din EN ISO 2815);
· Scratch resistance;
· Temperature tests.
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1) Schuiflew san Ti-101 B > Schichetir en Ti101 B
2)  Ingang KTL.oven > Eingang KTL-Ofen

3)  Uiigang verdampingszone > Auscang Verdampfimeszone

9 Uitgang koelzone > Auscang Kiltlzone

5) Controleplaats voor KT > Steuerumesplatz von KIL

) Deur voor delen komende van VBH 3 = Tu bei ankommenden Teilen von VB3
7) Deur voor delen komende van VEH 2> Tur bei ankommenden Teilen von VBFD

8 Uitgang oven ESTA 4 > Auscang Ofen ESTA4
$) Draaipum ESTA 4 > Wendepumld ESTAS

10) Onder stopper 27 > Uter dem Stopper

11) Schuifdew richting op- en aftame > Schiebetur Richtung Auf. und Abnzhme
12) Ingang cabine > Eingang Kabine

13) Linkerkant cabine > ESTAKabine links

14) Rechterkant cabine > ESTAKabine rechts

15) Verdampingszone > Verdampfmgszone

16) Op de rooster boven de gang. > Aufdem Gittr her dem Gang

17) Uitgang borstelstation > Birstenauslauf der Reimiemgsanlsge
18) ingang borstelstation > Bisteneinlauf der Reinigungsanlage
18) Onder de toevoerlucht blazers > Unterhalb des Liflrs

20) Bediening van esta > An der Steverung zur Lackierkabine
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