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	Learning Objective: 
1. Define role of automotive primer.
2. Explain Merits & limitations of conventional Dipping process 
3. Explain Merits & limitations of electrodeposition process 
	Diagram/ Picture
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        Fig 1: Composite Automotive Coats
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	Key Questions

1. Explain Anodic electrodeposition process
2. Explain Cathodic electrodeposition process.
3. Compare Anodic & Cathodic Electrodeposition process
	Concept Map
Use insert smart art to draw a neat concept map – also connect the topic to other topics – so student realises why this LO is important
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	Explanation of Concept:

“Due to limitations of conventional electrodeposition process, almost automotive bodies are now a days are coated with primer by electrodeposition process commonly know as ED. The process is further classified as AED 9Anodic electrodeposition process) and CED (Cathodic electrodeposition process).” 

(Cont. on Next Pages)
	Key Definitions/ Formulas

Dip Coating Process- “Often used for primers, the dipping method completely submerges a component in a tank. This method is effective for fully coating Automotive/aerospace/ Intricated shape articles/ parts, which makes it a good choice for protective coatings.”




	  
	
	

	
	Merits of ED process:
1.uniform film thickness in the range (15 to 30 µ) on all types of surfaces and refluxing is absent. 
2. Excellent adhesion and corrosion resistance 
3. the deposited film contains less than 5 percent water and thus require no "Flash Off" before curing. 
4.Greatly reduced fire hazard and air pollution because main solvent is water 
5. About 95% utilisation of coating material
6.  low maintenance and manpower cost
Limitations of ED Process:
1. High Installation Cost

	Link to YouTube/ OER/ video



	The Automotive Finishes comprises following systems

1.Primer
2. Surfacer/Fillers
3. Topcoats
4. Clearcoat

Primer :- The function of Primer is to form a protective coating on the metal, resistant to corrosion and chipping , to which the subsequent system can adhere. Such Primers as a rule need not hide metal defects to the extent expected from body surfaces; but they must incorporate high order of film integrity because they provide the sole protection for the vulnerable internal sections.
         There are two types of Primers used in automotive Industry

a) Solvent born  dip primers
b) Electrodeposition Primers

a) Solvent born dip primers - until the era of late 1960 and early 1970 these types of primers were utilised in auto industry.  There were two types of systems available 

      1.system based on organic solvent composition 
      2.system based on waterborne composition 
The application was invariably carried out by Deeping the car body into the Primer, operating at relatively low viscosity such as 14 to 16 seconds after suitable draining period the objects were subjected for curing under normal conditions of in thickness gradient of 5 to 20 µm (dry) could be achieved consistent with flow, appearance and performance over the length of a car door.

 Typical Solve Borne Dip Primer Composition

	Characteristics
	Composition

	Vehicle
	Based on medium oil length alkyd or epoxy ester resins

	Oil Type
	Semi Drying types

	Pigmentation
	Mainly Extenders typified by barytes and/or carbonates, with small percentages of carbon black or iron oxide for colour and coverage ,and zinc chromate or lead silico -chromate as anticorrosive agents in small percentage (2-5%)

	Solvents
	Medium to low aromatic solvents such as white spirit and mineral turpentine

	Pigment Volume 
	Normally Low , typically 20-30%

	Non Volatile Material
	



But this system has following limitations 
1. Poor aesthetic appearance washing off the outside critical areas it's only a time consuming and Labour intensive operation .
2. 2.Solvent refluxing of enclosed sections (Inner Doors, Box section etc) during drying and stoving removes the primer substantially from these critical areas. 
b) Electrodeposition Primer - now a days almost all mass-produced cars are primed in this manner. The advantage of this process is 
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1.uniform film thickness in the range (15 to 30 µ) on all types of surfaces and refluxing is absent. 
2. Excellent adhesion and corrosion resistance 
3. the deposited film contains less than 5 percent water and thus require no "Flash Off" before curing. 
4.Greatly reduced fire hazard and air pollution because main solvent is water 
5. About 95% utilisation of coating material
6.  low maintenance and manpower cost

 The limitations of this system is its high installation cost 
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There are two types of electrodeposition system
 
I) Anodic EDP
II) Cathodic EDP

I)  Anodic EDP - In the anodic EPD the article is made the anode positive with the negatively charged Paint solids being attracted to the article and deposited more and less uniformly over the surfaces in contact with the Paint to the desired film thickness. 

       During the process of film deposition the film thickness increases very rapidly at first then more slowly. The applied Current consequently diminishes with the increased electrical resistance ;insufficient protons are therefore produced at the anode to reduce pH and cause resin precipitation & therefore deposition virtually ceases. 
      The anodic system comprises an acidic component which is the film former and alkali component .The acidic component is insoluble in water .However by including an alkaline material it can be completely solubilised .During the electrodeposition process the acidic and alkaline components are separated. The former  then forms the the adherent paint film on the article and the latter is liberated. Thus the alkaline component is therefore essential to solubilize the paint initially ,but it does not form the part of the paint film. 

       As more and more articles are painted more and more alkaline liberated in the paint bath and it will no longer be possible to deposit the acidic component, because as soon as it is formed (deposited) will be dissolved in the concentrated alkali surrounding it. Thus this alkali build up can be prevented by two ways
1. By adding acidic or base deficient paint which in turn react with & solubilise by the excess base present in dip tank
2. By removing excess (alkaline component from paint bath  by passing it through a semi permeable membrane.
      The anodic Polymers which are used in Anodic EDP are ,Malenised oils, Polysters, Epoxy Esters, Malenised Polybutadiene; combined with specific anti corrosive pigmentation, they achieve the optimum balance of Performance properties, particularly over well Phosphated steel surfaces.
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II) Cathodic EDP - The significant improvement in anti corrosion (Particularly over Partly phosphated  and or bare steel surfaces ), Improved mechanical properties such as Chip resistance and higher resistance to saponification in contact with dissimilar metals, were achieved with the advent of cathodic electrodeposition. Two important characteristics of cathodic polymers responsible for improved performance are 

a) The cathodic resin migrates to the cathode in the same direction as metallic ions.
b) On electrodeposition, the cathodic resin is deposited as an alkaline type polymers which tends to be an inherent corrosion inhibitor.
            The necessary characteristics of Cathodic Primer were achieved by specific polymer development of non oxidising epoxy type resin solubilised at low pH (3-7) and the selection of pigments compatible with & stable in, this polymer system.
             The basic equipment for CED and AED are similar. However some specific differences characteristics of CED are;
a) The part to be coated must be Cathode
b) Mild steel tanks must be lined with a resistant lining to prevent attack from acid environment which is characteristics of cathodic paint system.
c) Special Quality stainless steel electrodes are used to resist attack by the acid solubilises that migrates to the anode
d) Membrane control is desirable to prevent accumulation of low molecular weight acids produced in the Paint Bath.
 
Ultrafiltration is an important part of cathodic system to provide nearly 100% utilisation of paint, minimise waste treatment and remove any water-soluble contaminants carried into the tank. 
   Because of the improved corrosion performance and unmatched currently by any other organic type primer CED has found wide acceptance throughout the motor industry and is displacing anodic types. 


	Key Take away from this LO:

Primer application by Anodic Electrodeposition process is at the verge of declining due to its limitations to better corrosion & weather resistance. Whereas Cathodic electrodeposition process exhibit better corrosion, mechanical & general resistance properties due to polymer/resins employed in CED application process.
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