
ISACOAT  Work package 3: Process models 
 

Description of specific categories: reference cases and development options 
 

Sector 3: Job coaters and spare parts coating 
 

 

Introduction 
 

The basic task is the description of reference application processes in five selected areas: 

automotive OEM coating (small installations), vehicle refinishing, spare parts coating and job 

coaters, coating of construction parts for buildings, coating of agricultural and other 

machinery. The description includes general items which allow to extend the application area 

and to cover more industrial sectors. Due to environmental, qualitative, technical, and 

economical reasons, these application processes undergo substantial changes. The description 

of alternatives include process changes, material changes, technology changes, and abatement 

options, which interfere with basic information about size of enterprises and potential changes 

due to developments of the market and the social environment. For a set of different 

alternative options necessary investment, the related running cost and the environmental 

benefit in terms of VOC emission reduction are determined. So finally ecological and 

economic features can be evaluated. This kind of work was done by DFIU some years ago for 

other industrial sectors and is actually repeated by CITEPA for large installations under the 

IPPC directive. We use a similar form and include some more aspects which are relevant for 

the scenario analysis. 

 

 

Technology description 

 

Common items for all job coaters and spare parts suppliers: 

- multitude of objects, amounts of parts per job, surface areas per part, and quality 

requirements, however limited complexity of shapes 

- strict dependence on customers specifications with regard to technical and optical 

properties and cost 

- multitude of coating systems, often prescribed in detail by customers  

- multitude of potential substrates (steel, cast metal, aluminium, magnesium, zinc, wood, 

thermoplastics, duroplastics, fibre-enforced plastics) 

- differing baking conditions for different jobs 

- preferably pneumatic application (high-pressure, HVLP) due to high demands with regard 

to flexibility 

- limited jobs; thus limited amounts of paint and relatively large amounts of cleaning 

solvents 

- preferably manual application of paints due to high demands with regard to flexibility 

- tendency to enlarge activities by adding new technology offers like electrocoat and 

powder application 

- option of integrating additional process steps like blasting, degreasing, sanding, pre-

assembly etc. 

 

a. Coating materials 

 

Practically all current technologies for high-bake and low-bake applications.   



Primer: polyniyl butyral basedalkyd, or nitrocellulose based, or acid hardened alkyd 

(phosphoric acid), or epoxy based (solventborne or waterborne for spray application), or 

additionally epoxy based electrocoats (waterborne) 

Basecoat: polyester/melamine with cellulose acetobutyrate (solventborne), or 

polyurethane/acrylic dispersion (waterborne) 

Clearcoat: nitrocellulose based, or polyester/alkyd with siccative for rapid reaction with 

airborne oxygen, or acryl/melamine, or isocyanate hardened acrylate/polyester (low solids, 

medium solids, high solids, very high solids, waterborne),  

Topcoat: nitrocellulose based, or polyester/alkyd with siccative for rapid reaction with 

airborne oxygen, or polyester/melamine, or isocyanate hardened acrylate/polyester (medium 

solids, high solids), or acrylic dispersion (waterborne), or additionally powder coatings 

(epoxy/polyester blends) 

Monocoats: polyvinyl butyral based, epoxy/alkyd, or waterborne polyurethane dispersion   

  

The typical products are still solventborne, which is taken as a reference for all possible 

changes. Exemptions refer to specialized enterprises with electrocoat and powder application. 

 

b. Size/characteristics of enterprises 

 

Small installations: There is quite a lot of refinish bodyshops and similar small sites which 

offer free capacities for the general coating sector. Paint suppliers in the vehicle refinish 

sector are offering specific mixing and tinting systems which allow small enterprises or 

specialized dealers to prepare any type of coating material in small quantities within very 

short time. Paint consumption may go up to 10 tons per year, as long as respecting the 

threshold of 5 tons per year solvent consumption of the European solvent emissions directive 

or similar thresholds based on national regulations. 

Medium size installations: They are having several spray stands, spray booths and separate 

drying zones resp. ovens. Typically, they possess a core competency around a core business 

and try to spread this and integrate additional jobs. Paint consumption is between 10 and 100 

tons per year, thus exceeding the threshold of 5 tons per year solvent consumption. 

Large installations: Their basic concept is similar to that of medium size enterprises. 

However, they make additional offers based on supplementary processes and coating 

technologies: electrophoretic coating with adequate pre-treatment (degreasing, pickling, 

phosphatation, passivation), powder application with adequate pre-treatment, pre-assembly of 

more complex modules, or dismantling for recycling. 

 

c. Environmental impact 

 

Depending on the location of enterprises, and due to the relatively large quantities of solvents 

which may be used, there typically are nuisances and adverse impacts for the neighbourhood. 

The continued use of hazardous heavy metals in primers and topcoats includes specific 

hazards for operators, but also for the environment as a whole. As customers tend to outsource 

specifically “dirty” operations, this might lead to an accumulation of specific hazards at the 

sites of job coaters. 

 

 

Reasons for technology changes 

 

a. Environmental demands (SED, NEC) 

 



The SED does not contain any provisions for installations consuming less than 5 tons per year 

of solvents for the coating of metal and plastic and less than 2 tons per year of non-

halogenated solvents for degreasing. So enterprises have the option to remain in this niche 

position, to reduce actual solvent consumption to values below threshold or to plan new sites 

of this magnitude as an outsourced activity. The larger ones basically have the choice between 

reducing VOC emissions to 100/75 mgC/m³ for contained emissions and to 25 %/20 % of 

solvent consumption for diffuse emissions, or diminishing overall emissions to 0.6/0.375 kg 

VOC per kg consumption of non-volatiles (so-called reduction scheme). It is important to say 

that the limits according to the reduction scheme apply to the whole site as far as coating of 

metal and plastic is concerned. Thus the use of powder, high solids or waterborne coatings 

may give space for a certain amount of high emission paints as long as the overall relation 

between non-volatiles and VOC emission is in the right balance. 

 

As job coaters are not free in the choice of coating materials and as they are not capable to 

switch over to low emission paints on their own decision, there will be the necessity for some 

medium and large plants to install abatement facilities. This may even be a strength of job 

coaters as they can maintain absolute flexibility with regard to the used products.   

 

In addition some countries allow for a so-called simplified reduction scheme which is based 

on a maximum VOC values (in g/l) of 250 g/l. For job coaters this is not an alternative in 

most cases as it would restrict the kind of jobs in a not appropriate way. Only specialized job 

coaters or manufacturers of spare parts with a limited choice of technologies (e.g. electrocoat) 

might take this path. 

 

The development of environmental protection acts will have to be aligned with the 

requirements of the Gothenburg protocol (UNECE countries) and the National emission 

ceilings directive (EU member states), which define maximum acceptable VOC emission 

targets for all activities in a country not to be exceeded by 2010. Thus it might happen after 

2007 that product-related regulations will be enforced which limit VOC values for small 

installations below the 5 tons per year threshold also in order to restrict escape strategies 

(outsourcing in order to avoid application of SED requirements).   

 

b. Quality requirements 

 

Basic requirement is to follow customer demands. If no changes of paint products are agreed, 

abatement may be the only available option to keep customers satisfied. The alternative 

strategy is to propose own technical solutions based on low emission coatings which then 

have to be accepted and approved by customers. 

 

For technological reasons, many customers are asking for improvements which cannot be 

achieved by conventional sprayed coatings. So electrodeposition and powder coating will be 

necessary to keep track with existing trends. 

 

c. Technical developments (spray-booths, HVLP (high volume – low pressure) atomization , 

waterborne, high solids, electro dipping, powder application) 

 

Many small installations are still working with spray stands with a questionable quality of 

ventilation. For quality reasons and for the sake of operators‘ protection, spray booths are 

assumed to be mandatory. 

 



HVLP atomization is in most cases appropriate for pneumatic spraying. Properly used, it 

helps reduce paint consumption, solvent consumption and waste formation and thus 

contributes to cost savings. 

 

New materials (waterborne, high solids, very high solids) need adaptation of application 

attitudes, as otherwise too high filmbuilts may result which reduce the quality of coatings. 

Also for economical reasons, filmbuilts have to be well controlled in order to avoid increased 

cost due to more expensive materials. In general, new coating materials often show restricted 

application windows; thus technical installations and skills of operators have to be improved. 

 

New technologies like electrodeposition and powder application are widely available. There is 

sufficient experience, so that also small and medium size enterprises are meanwhile able to 

exploit these technologies. 

 

d. Economic aspects 

 

Due to high quality demands, partially new coatings, improved installations and equipment, 

better training of workforce, environmental and safety requirements, the total coating cost 

tend to increase. On the other hand, job coaters can only survive and develop when their cost 

are competitive in comparison to installations run by automotive and other metal 

manufacturers. 

 

Electrodeposition and powder coating lead to very well balanced cost per part due to their 

good process efficiency, high degree of automation and improved process control. However, 

the relatively high investment and the uncertainties of the job coating business represent an 

obstacle for the further development.   

 

 

Categories of gradual change (technical and financial assessment) 

 

a. Reference installation size 

 

00 Small installations: existing paintshops for other purposes with free capacity for the 

metal coating sector (or others); paint consumption up to 10 tons per year with less 

than 5 tons per year solvent consumption 

01 Medium size installations: several spray stands, spray booths and separate drying 

zones resp. ovens; paint consumption between 10 and 100 tons per year 

02 Large bodyshop: stage 01 + supplementary processes and coating technologies 

 

 

b. Primary measures related to pre-treatment 

 

00 Standard: cleaning with organic solvents 

01 Switch to aqueous mixture for cleaning 

02 Spray pretreatment for cleaning and iron phosphatation 

03 Dipping process for degreasing and zinc phosphatation 

 

c. Primary measures related to coating materials 

 

00 Standard: solventborne materials 

01 Switch to high solids paints 



02 Step 01 + switch to waterborne coatings for specific purposes 

03 Supplementary application of powder coating 

04 Supplementary application of electrodeposition 

 

d. Primary measures related to process features 

 

00 No specific measures 

01 Good housekeeping practices (closed cleaning devices, cautious use of cleaning 

solvents) 

02 Step 01 + use of high volume – low pressure guns 

 

e. Secondary measures 

 

00 Filtering of particle emissions only 

01 Abatement of oven exhaust air 

02 Abatement of spraybooth exhaust air (adsorption, biofilter, incineration)  

 

f. Achievable emission reduction and associated cost 

  

Code Emission Abatement Investment Operat. Cost Cost/Abatem 

00 00 00 00  0 0 0 - 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

Matrix includes most relevant combinations of options from chapters a. to e. above. Figures 

will be entered during the ongoing project work including input from industrial partners, case 

studies, and further experience. 

 

 

Options for substantial technology changes 
 

e. Enlargement of activities from vehicle refinishing and others 

 

Many small and medium size painthops are facing a certain decline of repair needs and 

refinishing demands. On the other hand, small and medium size industrial enterprises want to 



circumvent investment for upgrading their facilities due to the SED impact. So they might 

delegate their coating activities to specialized coating enterprises. Besides typical job coaters, 

refinish bodyshops may take over a part of these activities. New coatings offers (modular 

mixing and tinting systems) give them the possibility to develop adequate offers.   

 

b. Specialized offers from large plants (automotive suppliers and others) 

 

Electrodeposition technology is economically advantageous if the relative large capacity of 

installations is actively used. In some industrial sectors, idle capacity is available because 

production volumes decreased or technology changes do no longer afford electrocoat 

application. Some plants are already offering their capacity to third parties. Some were 

designed from the beginning as a kind of job coater. Others might develop into this direction. 

The general advantage of these installations is that pre-treatment is an integral part of the 

process and thus allows to achieve high quality features.    

   

c. Automatic application 

 

Besides cost issues for robots and other automatic equipment, the main restricting point is the 

high flexibility of job coaters (multitude of parts, colours and technical specifications). Both 

issues are under development. So in combination with larger bodyshops, automatic 

application might become realistic in the years to come. 

 

d. Enlargement/reduction of installation size and capacity 

 

As indicated for ecological and economic reasons, there are two options of development: 

maintaining a niche position with solvent consumption below 5 tons per year, or growth into 

dimensions where investment for abatement, powder application and/or electrodeposition can 

be earned back in reasonable time. 

 

e. Substitution of metal coating by other substrates or other types of coating 

 

For decorative parts (automotive, TV/Hifi, office machines, household appliances, cellular 

phone covers etc.) there is a remarkable tendency to replace metal by plastic or metallized 

plastic. But there is no tendency to replace the application of organic coatings because the 

pigmentation of plastics or foil application does not have technological, optical or economic 

advantages. Job coaters may continue with their work as long as they comply with 

technological requirements. For functional parts conditions are quite different; but there is no 

uniform prediction for their further development.  


