

[image: ]






Paolo Nanetti


Coatings from A to Z


A concise compilation of technical terms
2nd revised edition









[image: ]









Cover: puckillustrations/Fotolia.com




Bibliographische Information der Deutschen Bibliothek


Die Deutsche Bibliothek verzeichnet diese Publikation in der Deutschen


Nationalbibliographie; detaillierte bibliographische Daten sind im Internet über


http://dnb.ddb.de abrufbar.





Paolo Nanetti


Coatings from A to Z


Hanover: Vincentz Network, 2016


European Coatings Library


ISBN 978-3-86630-637-0


© 2016 Vincentz Network GmbH & Co. KG, Hanover


Vincentz Network, Plathnerstr. 4c, 30175 Hanover, Germany


This work is copyrighted, including the individual contributions and figures.


Any usage outside the strict limits of copyright law without the consent of the publisher is prohibited and punishable by law. This especially pertains to reproduction, translation, microfilming and the storage and processing in electronic systems.


Please ask for our book catalogue


Vincentz Network, Plathnerstr. 4c, 30175 Hanover, Germany


T +49 511 9910-033, F +49 511 9910-029


books@european-coatings.com, www.european-coatings.com


Layout: Vincentz Network, Hanover, Germany


ISBN 978-3-86630-637-0




eBook-Herstellung und Auslieferung:


  readbox publishing, Dortmund


  www.readbox.net









[image: ]









European Coatings Library


Paolo Nanetti


Coatings from A to Z


A concise compilation of technical terms 2nd revised edition









[image: ]









Foreword


This compact technical lexicon is meant as an easy to use aid, made available to all interested people in need of a quick and concise source of information about single headwords of the coating technology.


It neither presupposes special coating knowledge nor fundamental chemistry cognitions. Nevertheless, as a compact reference book it is suitable to recall latent coating knowledge, for example what has been acquired in seminars and informative conferences or other educational meetings.


Its use is also recommended where knowledge gaps have to be filled quickly and selectively, for example at customer meetings, trade events, and professional presentations.


For readers with a technical education in coatings, this book can also be helpful as a compact and easy to carry information source, when it may be necessary to have a quick overview of the headwords from different sub-fields of the coating technology and to link single terms so that they contribute to a fuller understanding of the field.


In order to improve the general comprehension of this lexicon, chemical formulas and complex scientific explanations have been deliberately avoided. To further increase its practical usefulness for the reader, the lexicon is enriched with many examples of technical applications and practical implications, as well as helped by the creation of cross references to similar terms.


Finally, attached to this book is a register of all German terms with their corresponding English terms and vice versa, in order to facilitate its use as a means for technical translations from one language to the other. The most efficient use is if the reader also has available the German version “Lack von A bis Z”.


I would like to express my deepest gratitude to Professor Thomas Brock of the University of Applied Sciences Niederrhein at Krefeld/ Germany for the technical assistance he has lent in the review of the text and for his suggestions concerning the compilation of the text headings. Finally, a special thank goes to my sister Raffaella Nanetti-Leonardi, who has been in the United States for over thirty years and is a professor of urban planning at the University of Illinois at Chicago. Her help has been critical for the correction and optimisation of the English text.


I wish the readers much satisfaction in their use of this book, together with a bit of fun as they nurture their curiosity with information on the fascinating world of coatings and paints.


Paolo Nanetti


Zülpich/Germany, February 2016
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A


abrasion resistance: Important technological property of coatings, which are subject to friction wear. This concerns in the first place floor paints, road line paints, under-sealing coatings, but also wood enamels and interior paints.


accelerators: Additives, which are able to accelerate definite chemical crosslinking reactions and therefore to shorten the hardening times. As examples may be mentioned: driers for oxidative drying (→ driers) and cobalt octoate for unsaturated polyesters.


acceptance test: Check of raw materials, delivered from suppliers, before their employment in the coating production. The goal of acceptance tests is to warrant the compliance with defined technical values. To control costs, the emphasis previously placed on acceptance tests has been greatly reduced. Nowadays coating companies rely more and more on the test reports of the raw material suppliers.


achromatic colour: → colour, achromatic


acid curing: It is the principle of an acid-catalysed condensation reaction, which can take place with all types of resins containing methylol-groups, formed by a reaction with formaldehyde (→ amino resins and phenolic resins). The advantage of the acid-catalysis is that the reaction takes place at room temperature, thus without stoving. This is important for bulky machine-casings and other industrial devices, and for parquet floors wood boards as well. Theoretically, all of the so called mineral acids (sulphuric, hydrochloric, nitric acid etc.) may be employed as catalysts. However, if iron corrosion is expected, the passivating phosphoric acid or the mild paratoluene-sulphonic acid are mostly used.


acid curing coating: → acid curing


acid resistance: Property required of coating systems as well as of their components (for example pigments), if they are exposed to substances which react like acids, when they are used. This property is particularly important in the case of highly chemical resistant coating materials, expressly produced for employment in the chemical sector, or in the interior can-coating (→ gold coatings) sector, but also in coatings which are exposed to polluted atmosphere (acid rain) during weathering.


acids: Strictly speaking they are chemical compounds, which in a solution, due to a protolysis reaction with the medium, separate positively charged hydrogen ions (protons). They represent the counterpart of the → bases and can be neutralised by the latter. In the coating technology the acids play a multiple role, because on the one hand they are important source materials for the production of binders (phthalic acid, maleic acid, different fatty acids, acrylic and methacrylic acid), while on the other hand they are employed as catalysts for the → acid curing. Further important properties of the acids are their function as passivating and reactive components in one- and two-component primers (→ primers) and their use as neutralisation agents in cathodic electrodeposition coatings (→ electrodeposition coating, cathodic).


acid value: Important chemical value, which is used above all in the polyester synthesis or in the quality control of polyesters (→ polyester resins). It expresses how many milligram of potassium hydroxide are needed, in order to neutralise one gram of resin. The evaluation takes place by means of a titration, with phenolphthalein as indicator. The acid value indirectly gives evidence of the free acid groups which are already present in the resin (→ carboxyl group) and, therefore, also of the structure and the reactivity of the resin.


acrylic resins: Versatile group of binding agents with highest performance relative to light and weather resistance. Above all, acrylic resins play an indispensable part when only the smallest possible colour changes can be accepted, and also after very long periods of weathering and influence of ultraviolet rays. Acrylic resins are produced by polymerisation of derivatives of acrylic or methacrylic acid (→ monomers). Depending on the chemical structure of the involved monomers, acrylic resins can be employed for physical drying, for cross-linking with isocyanates in two-pack systems or for baking enamels, and additionally for ultraviolet curing lacquers. The main fields of application are automotive coatings and vehicle refinishing, aircraft and commercial vehicle coatings, high performance house paints and synthetic material plasters.


addition polymerisation: Chemical reaction which underlies the curing of two-pack coating systems (for example, isocyanate-based enamels). During the reaction a stepwise cross-linking of both reactants takes place without separation of secondary products. By the progression of the chemical crosslinking, with the exception of two-pack water-borne coatings, the solidification of the coating material also increases (→ pot life). After termination of the reaction the hardened coating film is very resistant and not soluble any more.


additive: Auxiliary substance, component of coating materials, which is added to the main ingredients of paint formulations only in little quantities, mostly between 0.1% and 3%. The task of the additive is to influence, in a very specific and selective way, some special coating properties. As additives have a very high efficiency, they must be dosed carefully to prevent negative appearances. To make their exact dosing easier, additives are used in the form of highly diluted solutions or pastes.


additive colour mixture: Method to generate colours by mixing coloured lights. What the human eye perceives as a white light, is in fact a mixture of coloured spectral lights, whose colour depends on the respective wavelength of the radiation. One can decompose a standardised white light in three likewise standardised basic colours: violet-blue, green and orange-red. If one mixes all three basic colours, in the form of lights with the same intensity, a white light will be generated. If one mixes only two of them, a mixed light will be obtained, whose colour will be brighter than that of the single original components; for example from green and orange-red one will get a brighter yellow, or from violet-blue and green a brighter blue-green. The importance of the additive colour mixture for the coating sector is limited, being practically restricted to the functioning of the pearlescent pigments. On the contrary, the mixture plays a very important part in the lighting and television technique.


adhesion: Interaction of intermolecular forces of attraction, mostly physical ones, between different substances. These forces are responsible, among other things, for the adhesive strength of adhesives and coatings on substrates.


adhesion primer: → primer


adhesion tests: The most commonly used measuring method, to determine the adhesive strength in the coating technology, is by far the → cross-hatch adhesion test, because it can be carried out without complexity and it provides significant results. The pull-off test is used very infrequently. In regard to the pull-off test, the adhesive strength is measured by means of a disc bonded to the surface and of a tensile testing machine.


adhesive strength: Prime property of all coating materials and systems. Without sufficient adhesive strength, in the long run the other required coating properties cannot be performed. The adhesive strength is based on different physical attractive forces of electrical nature like Van der Waals forces, dipole forces and hydrogen bridge bonds (→ adhesion), which act between two substances, for example primer and substrate or topcoat and filler, subject to their polarity. Basic requirements for an optimal adhesive strength are the accurate pre-treatment (degreasing, removing of silicone remains, sanding etc.) as well as the sufficient wetting of the substrate.


aeration: → ventilation


aerosol: Fine dispersed liquid droplets in a gas, generally air. During the spray application of liquid coating materials, aerosols are artificially generated by atomisation, which provides an uniform distribution of the coating droplets all over the object surface. Coating aerosols must not be inhaled by the users, because they can cause health damage.


aerosol lacquers: Coatings, which are formulated for application by means of spray cans. The total compatibility of the coating material with the liquid propellant agent contained in the can (in the past fluorinated/chlorinated hydrocarbons, but today in Europe and America only propane/butane mixtures or dimethyl ether), is of major importance. Another important requirement is that the pigments should not form hard cake sediments even after long storage periods, in spite of the low viscosity in the aerosol can. They have to be stirred up completely by simple shaking of the can and by means of the metal balls contained in the can, to permit a perfect retrieving of the desired colour. While aerosol lacquers dry very quickly, nevertheless they have to show good levelling. If they are destined to application in automotive refinish, they have to be suitable for polishing, even after a short drying. The most important film formers for such coating systems are nitrocellulose and physically drying acrylic resins.


after-treatment: In the coating technology, this term refers essentially to processes aimed at improving some properties of pigments and fillers (extenders). Thus, for example, all titanium dioxides for the coating industry are after-treated to provide a reduction of their tendency to chalking. Difficult to disperse channel carbon blacks are after-treated by oxidation of their surface, in order to get better wetting properties. An after-treatment variant, which can be found often in the extendersector, is the coating with silanes. In this case, the particle surface is equipped with water repellent groups, in order to improve the → barriereffect in corrosion protection systems.


agglomerates: Coarse particles of pigment, which develop by a disorderly association of primary particles and → aggregates. The agglomeration takes mainly place by the drying of the pigment, during its production process, but it occurs also as flocculation, during the storage and the processing of coatings. This depends on the effects of the forces of attraction, situated on the surface of the little particles involved, which stick to each other along edges and corners. Because of the agglomeration the tinting strength of the pigment worsens, as well as its colour purity. The aim of the dispersion process in the coating production is to divide as efficiently as possible the agglomerates into primary particles and little aggregates, in order to achieve the full performance of the pigment (→ dispersion).


aggregates: Pigment particles, which consist of associated primary particles aligned side by side. Since their optical properties are very similar to those of primary particles (with the exception of a somewhat lower tinting strength), aggregates disturb the process only when they are so big as to influence the gloss of the coating material in a negative way. As a rule they are not destroyed during the dispersion process (→ dispersion).


agitator: → dissolver


airbrush technique: Special method of application, suitable for decoration and design uses. Therefore, little spray guns are employed, which differ only a little from high pressure spray guns (→ high pressure spraying). However the nozzles of the airbrush spray guns produce merely point shaped spray jets, which make possible to “draw” with them. The diameters of the airbrush nozzles are between 0.2 and 1 mm and the air pressure between 1 and 1.5 bar.


airless spraying: It is also named “hydraulic spraying”. In this application process no compressed air is employed. The atomisation is caused by forcing the coating material at a high pressure (200 to 600 bar) through a fine nozzle (0.5 to max. 1mm). When leaving the nozzle the coating material is subject to an abrupt drop in pressure and to extreme turbulences, which tear it apart and atomise it immediately. However, the atomisation is not as good as spraying with compressed air (→ high pressure spraying), because by airless application the coating droplets remain coarser and the spray jet shows a sharp boundary. This causes an erratic surface appearance. On the other hand there are many advantages to this process, such as less overspray, high application efficiency and the possibility to apply thick coating films with each spraying operation.


airmix spraying: Airless atomisation with air assistance. In this process compressed air of 0.5 to 2 bar is used, in order to improve the relatively bad airless atomisation. On the other hand the coating pressure has to be reduced to 20 to 80 bar, otherwise a too high over-spray would arise. The surface appearance is a compromise result, between airless and high pressure application.


air separation: Method for the separation of powdery substances into fractions, according to their particle sizes. The powder is put into an air stream which leads, by means of pipelines, to separation devices (cyclones) situated at different distances. Since with the decrease in the solid particle diameter the influence of the air resistance on the mass increases, coarser particles sink to the bottom earlier than finer ones. Thus a separation into different particle fractions is made possible, which are gathered in different cyclones. Air separation is above all employed for the preparation of fillers (extenders), which are produced from ground natural minerals.


alcohols: After water they are the most polar solvents. However, the polarity decreases with the increasing size of their molecules. While the “lighter” alcohols like ethanol or isopropanol are high polar, and thus completely water miscible, the “heavier” butanol is only up to 4% water miscible. According to their polarity alcohols play an important part in water-borne coatings or as solvents for polar binders, like nitrocellulose, polyvinyl butyral, urea and melamine resins.


aliphatic hydrocarbons: Group of solvents, consisting of chains of carbon and hydrogen atoms. They are also named spirits (specialist spirits, white spirits) and represent the solvents for the coating industry with the lowest → polarity. Due to this property they are only able to dissolve non-polar film formers like fatty oils, fatty acids, long oil alkyd resins etc.. As they have a mild odour and are less harmful for the human body they are the first choice for painting in interior decorating and for use in architectural materials.


alkali resistance: Resistance against bases. This property is particularly important for coatings which are in frequent contacts with substances producing an alkaline reaction (→ saponification), like detergents and burnishes.


alkyd resins: Collective name for all oil modified polyesters. They represent one of the most important binder classes. The structure of the alkyd resins is based upon the idea to link up through a chemical process the elastic, chain-shaped molecules of the fatty acids, which are contained in the natural fatty oils, with the rigid, hard backbone of a polyester. Thus an internal plastificisation of the resin takes place. If the fatty acids of the employed oil are sufficiently unsaturated, so they possess enough double bonds (→ fatty acids), an additional so called oxidative drying takes place, that is a chemical cross-linking by means of air oxygen. The drying of decorative and house paints is based upon this mechanism.


alkyd resins, long oil: They contain over 60% oil. A sufficient hardening of films based upon such alkyd resins can only be achieved by an oxidative cross-linking of the fatty acid chains. Therefore, long oil alkyds are always modified with drying oils like linseed oil, wood oil, soya bean oil etc.. Since the oxidative drying develops relatively slowly, long oil alkyds are suitable for decorating type of applications with brushes or rolls. That is why they are mostly used in decorator’s and house paints.


alkyd resins, medium oil: They have an oil content between the long oil and the short oil alkyds, that is between 60% and 40%. In terms of their application properties they build a bridge between the two just mentioned film formers. Depending on their oil content, medium oil alkyd resins are suitable for oxidative drying, in the higher oil range, or for stoving cross-linking, in the lower oil range.


alkyd resins, short oil: They contain less then 40% oil. Short oil alkyds are almost exclusively modified with non-drying oils and are predominantly used for stoving systems in combination with amino resins or in nitrocellulose combination coatings.


alternating atmosphere test: It is a combination of the salt fog and saturated atmosphere test according to VDA 621-415, often also simply called VDA-test, which is above all prescribed in automotive specifications to test car and automotive accessories coatings in a practical way. There are three different variants, KK (constant climate), KFW and KTW, depending on whether the cycles in the climatic chamber, alternating with the salt fog test, take place with or without interruptions and with open or closed chamber door.


aluminium: For the coating technology aluminium has a twofold importance. On the one hand it is increasingly used as a material, because of its low density of only 2.7 g/cm3 (almost 1/3 of the steel density) and of its weather resistance, thus representing an important substrate for coating processes. On the other hand it is the basic raw material for the production of the aluminium bronzes, which are the most important effect pigments for metallic coatings. As substrates for coatings aluminium and its alloys are relatively problematic in relation to the adhesion properties. A sufficient adhesion can be normally reached only by using an adequate pre-treatment, like chromating, or the employment of wash primers.


aluminium bronzes: Platelet-shaped effect pigments, based upon aluminium, for the employment in metallic coatings. Because of their production process, but also as a safety measure, aluminium bronzes are used in the form of pastes, which, besides the aluminium platelets, contain also grinding agents and solvents. Their manufacturing is carried out by forming into platelet-shaped particles a fine and very pure aluminium grit in steel ball mills. The grinding agents act in the same way as lubricants and prevent the Al-platelets from undergoing cold fusion. Depending of the type of grinding agent, bronzes with different floating properties can be obtained (→ leafing and non-leafing bronzes).


amines: Organic compounds with alkaline reaction (→ organic chemistry), which are formal derivatives of ammonia and act similarly to it. However, amines evaporate more slowly then ammonia and this represents a significant advantage for most applications in coatings. In water-borne systems they accomplish the important function of turning temporary suitable binders into either water-soluble or water-thinnable ones. A further important employment is the use of polyamines as hardeners in two-pack epoxyd systems.


amino resins: In this category fall all types of urea, melamine and benzoguanamine resins. They are derived from basic raw materials, which contain so called amino groups. By addition of formaldehyde to such amino groups, new reactive groups are generated (methylol groups), which can bring about a cross-linking by means of a condensation reaction, either among each others or with groups of external film formers. The reaction can take place either by stoving at higher temperatures or under the influence of acids at room temperature (acid curing coatings). Amino resins are the most important and many-sided partners for the formulation of stoving coatings.


anatase: One of two possible modifications of titanium dioxide with pronounced white pigment character. The crystal structure of anatase is built on in such a way that this white pigment develops by weathering a strong photo-catalytic effect on the binder molecules, thus contributing to the accelerated degradation of the film former matrix (→ chalking). Consequently, anatase is scarcely used in the field of paint. It plays a bigger part in the wall paper industry and in the pigmentation of special joint compounds and putties.


angle of incidence: Angle which a ray of light forms to the perpendicular, when it meets the interface between two different substances. The ray portion, which is reflected by the interface, represents the angle of reflectance and is identical to the angle of incidence (mirror reflection).


anion: Particle which bears electrical negative charges. It can consist of a single atom or of one group of different atoms. In the modern paint technology, the particle anion is above all important for electro-deposition coating processes (→ electro-deposition, anodic).


anode: Positively charged electrode, to which the negatively charged anions migrate to discharge in an electrolysis bath where direct current is applied. The deposition of electro-dipping systems is based on this electrolysis principle.


anti-corrosive pigments: They provide, through chemical or electrochemical reactions, the protection of metal substrates against corrosion. The chemical protection is mostly produced by the neutralisation of acid corrosion agents and/or by the forming of watertight metal soaps in the coating material. The electrochemical protection leads to different kinds of passivation layers, which have a very good adhesion on the metal surface and form a sort of protective skin on it (for example, by employment of zinc dust, zinc chromate and zinc phosphate). The prerequisite for an effective corrosion protection is a certain water solubility of the anti-corrosive pigments, because this is the only way to create the ions which are required for the protection mechanisms described above.


anti-floating agents: Contrary to their name, anti-floating agents are not capable of preventing the floating of pigments in coating. But they can help to hide the visible negative effects of floating, such as non uniform colour, formation of Bénard cells etc. (→ floating). These agents are surface-active substances like silicone oils (modified polysiloxanes), which, due to their very low surface tension, in the upper coating layers are capable of transforming the vertical streams, which are responsible for pigment separation, into horizontal ones. These streams flow into each other and intermix to produce an uniform colour.


anti-settling agents: Group of → rheological additives, which provoke an increase of viscosity in a resting coating material. As a result, the formation of cake hard deposits, caused by sedimentation of pigments and extenders, can be prevented or at least retarded. Important anti-settling agents are pyrogenic silicic acids, phyllosilicates (bentonites), cellulose ethers and derivatives of hydrated castor oil.


anti-skinning agents: Additives for oxidative drying, which are added to the coatings to prevent skinning during storage. The most commonly used substances are aldoximes, ketoximes or substituted phenols. These concentrate on the coating surface to perform their preventive function in a selective way, that is they form inactive chemical complexes with the metal atoms of the driers, which normally accelerate the cross linking reaction. The driers lose temporary their catalytic effects. After the coating has been applied, the anti-skinning agents evaporate and set the metal atoms free. Thus, the cross linking of the film can take place without delay.


anti-static agents: Substances which are able to increase the electric conductivity of coatings. Anti-static agents are added to coating materials, if these exhibit too low a conductivity level for electrostatic application.


anti-static cloth: → sanding dust


application methods: Methods of coating processing, which lead to films with specific technological properties. Generally a distinction is drawn between manual and industrial application processes. Important examples of manual application processes are: brushing, roll, → high pressure spraying. Examples of industrial applications are: automotive coating, electro-deposition and coil coating.


application technological properties: Properties of coating materials, specifically coating systems, which are connected with their processing. Primarily they are application and drying properties such as levelling, gloss, aptitude to brush application, hardness, scratch resistance as well as formation of effects by metallics; but they are also further processing and storage properties such as sanding, interlayer adhesion, sedimentation and frost stability. The coating factories have application departments, which are responsible for the testing of new products as well as for the processing of complaints.


application viscosity: It is the viscosity, which the coating material must have before starting application. It is normally adjusted shortly before processing, according to the directive of the coating manufacturer, mostly with original thinner supplied in addition to the coating material. Only in few instances, for example in the case of decorative paints for the brush application or some industrial paints, the viscosity of delivery corresponds already with the application viscosity.


aqueous dispersion: → dispersion


architectural paints: → house paints


areometer: Simple device for determining density of transparent liquids like solvents and clear coat materials. The areometer consists of a closed, hollow object of glass cylindrical in shape, which at its top ends into a narrow glass column. A graduation with the density values is attached to the glass column. The device is immersed into the liquid, which has to be tested. According to the density of the liquid, the glass column with the graduation emerges out of the liquid surface to a greater or lesser extent. The corresponding density value can be read directly at the phase boundaries between liquid and air.


aromatic-free: Demand which is increasingly lodged by customers of the coating industry and by the legislators, concerning the development of new products or the adaptation of old products to the state-of-the-art. The physiological harmfulness of the aromatic hydrocarbons, which in the past years provoked a drastic mark down of the → MWC-values, increasingly imposes the substitution of such important solvents like xylene for instance with butyl acetate or glycol-ether-esters.


aromatic hydrocarbons: Class of organic compounds, which are characterised by ring-shaped molecules and specific chemical properties. They always exhibit a benzene-nucleus in their structures. The aromatic hydrocarbons represent very important solvents for the coating industry. First of all toluene and xylene, but also higher boiling aromatic mixtures are of key importance. However, in the last few years because of new results from occupational medicine research, they have been meeting with mounting criticism as harmful coating components and thus they are increasingly substituted by less harmful solvents.


atomisation: Process, which leads to the decomposition of liquid coating materials into many little droplets, during their spray application. The higher the atomisation degree, the smaller the diameter of the so produced droplets. At a high atomisation degree, the optical quality of the coated surfaces usually improves. However, in some cases of too high an atomisation degree, in the painter’s vocabulary also referred to as “dry spraying”, it may cause worsening of the spray dust absorption and, consequently, damage to the coated surface, in addition to the increase of the spray dust loss (overspray). On the other hand, insufficient atomisation may provoke a non-uniform coated surface and, in an extreme case and depending on particular spray conditions, also real surface defects like orange peel effect or → curtaining. Regarding the different technical possibilities of application → spray application.


attrition mills: → bead mills


automotive coating: This term covers the industrial car coating at the assembly line (OEM-coating) as well as the →automotive refinishing process. The OEM-coating (OEM= Original Equipment Manufacturing) comprises different and mainly automated process steps, which are successively carried out in a finishing line. The process starts with degreasing and rinsing of the shell. This step is followed by activation and phosphatising with subsequent neutralisation and rinsing (→ phosphatising). The next step is the application of the anti-corrosive layer by → electro-deposition coating, followed by the application of the underbody sealing and of the filler, for the protection against stone chipping, with subsequent stoving. After eventual sanding of defective spots, the top-coating is carried out with electrostatic rapid-rotation atomisers. The stoving of the topcoat takes place at the end.


automotive (OEM*) fillers: Coating materials which, during the whole process of the car coating at the assembly line, have the function of protection against stone chipping and optimisation of the car body surface before the application of the top coat (→ primer surfacers). Today water-borne, so called “hydro-fillers” are also increasingly used. The hardening is carried out by stoving.


*OEM = Original Equipment Manufacturing.


automotive (OEM*) primers: Corrosion protection which is provided by the car coating at the assembly line. In the modern automotive coating technology, this aim is fulfilled exclusively by electro-deposition primers, which are applied by the ED-process (→ electro-deposition coatings). After the application the primers are stoved.


*OEM = Original Equipment Manufacturing.


automotive (OEM*) topcoats: The most commonly used variants are one-layer and two-layer topcoats. The one-layer coatings combine in a film all functions of the topcoat (colour, gloss, weather resistance etc.). In the two-layer systems, a division of tasks takes place. The pigmented under layer (base coat) is responsible for the colour or by metallics and pearls, for the effect formation The upper clear coat layer, which is then applied, protects against weathering and mechanical effects. Base coats are exclusively physically drying systems, while clear coats and one-layer coatings are stoving systems, based on acrylic film formers.


*OEM = Original Equipment Manufacturing.


automotive refinishing coatings: High-class coating materials to remedy coating damages or to renew automotive coatings, for primary coatings of buses and commercial vehicles, or for application of special finishes. They have to meet the highest claims about accuracy of shade, gloss, levelling and weather resistance. Unlike assembly line coatings (OEM), which are generally stoved, refinishing coatings are mostly two-pack systems, which are cross linked at room temperature or forcedried at a maximum of 80°C. The reason for this difference in the coating process is that completely assembled cars, with full tank, tyres and electrical devices, could not withstand the stoving temperatures.


automotive refinishing process: It is exclusively carried out by manual methods. With the exception of the putty, which is applied with a spatula, the application of refinishing coatings takes place by means of different pneumatic spraying techniques (→ high pressure spraying and HVLP). Occasionally special methods, like → air brush technique for design and aerosol cans for do-it-yourself applications, are employed.


automotive refinishing systems: They consist of different coating materials, coordinated with each others, which in response to customer preferences can be used as a multi-layer system. The way they are combined with each others depends on the damage, which has to be remedied, that is the kind of the required repair or new coating. Important components of an automotive refinishing system are: putty (levelling of big substrate irregularities), wash primer (adhesion to the metal substrate), filler (levelling of small substrate irregularities, resistance to stone chipping), primer or primer-surfacer (corrosion protection), and top coat (gloss, weather and scratch resistance).


auxiliary solvents: → co-solvents


auxiliary products: → additives


azo-pigments: They number among the oldest, synthetic, organic pigments and are characterised by the presence of azo-groups (-N=N-) in their molecules. They show a very large hue range, which extends from yellow, through orange to red. Because they have a relatively low price, in comparison with other organic pigments, they are employed quite often. Disadvantages, though dependent on the type, include their rather mediocre light fastness and their mostly slow solvent resistance (→ bleeding).
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ball mill: In the past it was one of the most important dispersing units in the coating technology. It consists of a lying cylindrical vessel of stainless steel or china, which rotates around its axis. On the ball mill case is a lockable opening, which serves to fill and empty the device. The internal volume of the mill is filled to a third with mill base and to another third with balls made of stainless steel, china or other hard materials. During the dispersion, the balls are seized by the rotation movement of the mill and are partly transported on high along the inside of the mill, until at a certain high they roll or glide back. Doing so they transfer impact and shear forces onto the pigment agglomerates, contained in the mill base. The advantages of the ball mill are the low emission (closed system) and the very good dispersing effect also to pigments, which are heavy to disperse. Due to the very long time of dispersion (as a rule between two days and one week) and its discontinuous production method, ball mills today are only rarely employed. Conversely, they still have a significant importance in the production of aluminium bronzes.


barium sulphate: Important filler (extender) with large field of application. On the market there are naturally extracted products (barytes) as well as synthetically produced ones (blanc fixe). In particular the blanc fixe types present an extensive particle range, showing ultra fine qualities, in addition to offering high lightness values. In combination with platelet shaped fillers like talc or china clay, the compact particle shape of barium sulphate makes it possible to achieve an optimal packing density in putties, fillers, dispersion paints and synthetic plasters. The fine types are also employed for price reduction in topcoats.


barrel coating: It is suitable to coat small mass production articles, if the demand referring to the uniformity of the coated surface is not too high. The small objects are put into a revolving barrel, similar to a basket, and poured with coating. After a short phase of dripping down, the surplus coating is mostly centrifuged. The air drying or stoving then takes place under the steady revolving of the barrel, in order to make sure that the objects don’t stick to each other.


barrier effect: Effect, caused by platelet shaped fillers (extenders), which is above all positively noticeable in the corrosion protection. The platelets lie upon similar scales and in the film they form a mechanical barrier against the penetration of moisture, salt solutions and other corrosion agents.


baryte: → barium sulphate


base material: Term for the main component of two-component systems (two-pack systems). In addition to the main film former, the base material also contains all pigments and additives. The second system component is generally called hardener solution or cross-linker and it contains the cross-linking partner for the main film former (→ two-component systems).


bases: Chemical compounds, which in water solutions are capable of generating negatively charged OH-ions (→ anion). In their chemical behaviour they represent the counterpart of the acids and can be neutralised by the latter. Particularly important bases for the coating industry are the amines, as indispensable partners for the manufacturing of waterborne coatings (→ amines).


bead mills: It is a somewhat inaccurate, yet currently used general term for “attrition mills” (→ mills). That is, dispersing units which are designed according to the following principle: in a closed grinding compartment, filled with grinding media (beads), a rotor turns and puts into a rotating movement the mill base, which is pressed into the grinding vessel by means of a pump from the bottom or from behind the device in the case of horizontal systems. Thus, the pigment → agglomerates are seized by the also rotating beads and divided into primary particles and smaller aggregates by impactor- or shear-forces. When the mill base has reached the end of the grinding vessel, it leaves the closed grinding compartment through narrow separating slits, which hold back the grinding media. The grinding compartment is always equipped with a cooling jacket, which makes possible the circulation of cooling water for the purpose of temperature control. In the case of cylindrical mills, stirrers are mostly employed, which have several stirring disks at different heights. The conical nip-ball mills include rotors, which have as well a particular conical shape. As grinding media, beads of zirconium or aluminium oxide with diameters between 0,3 and 4 mm are mostly used, because of their hardness and high density. Meanwhile the closed bead mills are, beside the → dissolvers, the most commonly employed dispersing units in the coating technology. They can operate as single as well as cascade (series) of mills, which make possible several grinding passages of any amount of mill base at a very small solvent emission. By changing the dispersing → parameters it is possible to achieve different dispersion degrees. Due to their continuous mode of operation, low emission and high flexibility, bead mills have almost completely replaced in the course of time other dispersing units like → triple roll mill and → ball mill.


Bénard’s cells: Characteristic honey-comb structure, which can occur on the surface of drying coatings due to floating problems (→ floating). Caused by the flow up and sink down of the streams in the liquid coating film, which promote the separation of the pigment particles, the edges of the cells are coloured differently, away from their centre. Thus, the colour of the coating surface does not appear uniform, which is naturally unacceptable.


bentonite: Phyllosilicate of natural origin, which is used as a raw material in the manufacturing of rheological additives (→ thixotropie). The mineral is composed of thin platelets, which are piled upon each other. Through a special after-treatment and an adequate delamination by means of suitable dispersion processes (→ bentonite paste), the platelets are enabled to generate a “house of cards” structure. Due to its bulkiness, this causes an increase of viscosity in the resting coating material.


bentonite paste: Semi-finished product of phyllosilicates (→ bentonite) and suitable solvents. During the manufacturing of bentonite paste the phyllosilicate is first delaminated by means of a non-polar solvent (mostly an aromate) and the employment of a dissolver, so that the piles of platelets are sheared apart. After that a polar solvent (generally an alcohol) is added. This activates the forming of hydrogen bridges and consequently of the thixotropy. The supple paste, which is generated in this manner, can be worked into different coating materials as a rheology additive, without specks, by means of a dissolver.


Berlin blue: Chemically a complex compound of iron, Berlin blue was the first synthetically produced, inorganic blue pigment. In use since the 18th century, it has been dealt under different names (Milori blue, Prussian blue, ironcyanogen blue). It is of major importance in the printing ink and artist’s colour area industry. Instead, in the coating technology it is employed almost exclusively in very dark blue colours, because of its bad alkali stability and mediocre light fastness in strong blends with white pigments. In the blue colours referred to, it replaces phthalocyanine blue, which is inclined to → bronzing. For water-borne coatings Berlin blue is not suitable, because of the presence of alkaline amines.


binder requirement: Amount of binder, which is needed to produce a paste with defined flow properties, starting from a specified weight of pigment or filler (extender). The binder requirement can be numerically defined, according to the used test method. Most frequently it is determined as → oil absorption value, although the determining of the yield point or the Daniel titration with different binders are other methods used in practice. The binder requirement has major importance for mill-base formulations (→ mill-base).


binders: This term includes the total of the non-volatile components of a coating material (without pigments and fillers), which, during its processing, are responsible for the formation of the coating film. Their essential components are the film formers. As a rule, binders are synthetically produced, partly with natural raw materials modified polymers like alkyd resins, acrylates, isocyanates etc., which are employed in the form of solutions, dispersions or even of solid substances (→ powder coatings). Among all coating components, the binders influence most the range of properties of a coating material, because they are primarily responsible for the coating material’s weather resistance, chemical stability as well as mechanical resistance.


biocides: Additives, which can prevent or reduce the microbial attack against coating materials and/or substrates. According to their effect, they are classified as preservatives against bacteria, fungi and algae. They can be used to protect the coating materials during their storage (in-can preservation) or for anti-microbial reinforcing of films (in-film preservation). A special role is played by wood preservatives, which prevent the biological degradation of wood due to soil contact. Unlike the past, when for such purposes harmful substances like high chlorinated compounds were also employed, today only physiologically inoffensive additives are used.


black pigments: → iron oxide pigments, carbon black and spinel pigments


blanc fixe: → barium sulphate


blazing of plastic surfaces: Pre-treatment method to improve the coating adhesion on plastic substrates. Plastics are normally too non-polar, in order to be optimally wetted by coatings. Through the treatment with an oxidising flame, that is with one which shows an excess of air, polar groups like ketones, OH-functions etc. are imposed on the plastic surface. Thus the polarity increases and the effect of the adhesion forces between the coating film and the substrate is improved (→ adhesion).


bleeding: Discolouration of a recently applied coating layer, caused by dissolution of a pigment, which is embedded in the underlayer. The reason for bleeding is the insufficient solvent resistance of some organic pigments. Particularly evident is this phenomenon in regard to simple azopigments. The term “bleeding” can be referred to red azo-pigments of the first generation, which, by recoating with a white coating material, generate in the white upper layer an increasingly reddish discoloration, as if the underlayer were “bleeding”. Today this term is also used for other colour ranges.


blistering: Unwanted appearance in coating films, which may have different causes. Bubbles are often stirred in the coating material, during its production. However, they do not necessarily disturb the coating process, if they float spontaneously to the coating surface and burst there. This process can be made easier by application of special additives like degassing agents and defoamers. More problematic are the blisters, which arise during coating application and drying. These are mostly caused by formulation or process errors. In this regard, too fast an initial drying of the coating surface takes place, for example as a result of too high stoving temperature or of lack of high boiling solvents, so that moisture, inclusions of solvents or separated products, which are embedded in the film, cannot leave it in time. Thus they generate permanent blistering.


blocked, chemically: Expression used for hardeners, based upon isocyanates, amines or catalysts on the base of para-toluene sulfonic acid, which have lost their reactivity or accelerator effect at room temperature by a pre-reaction with special compounds. Therefore, the substances employed for such purposes are also called blocking agents


blocked isocyanates: Isocyanates are generally used as so called “hardeners” in → two-pack systems. If a one-pack material is needed which can be industrially processed, for example as electrical insulating material, packaging coating, powder coating etc., in this case the isocyanate must be “blocked” through a preliminary reaction with a suitable compound. As a consequence it is not able to react any more at room temperature. Only after its application, through the high stoving temperatures, a separation of the blocking agent takes place and the isocyanate gets back its original reactivity and can cross-link again the coating material.


blocking resistance: Printing resistance, above all of printing inks, packaging coatings, coil coatings, dispersion paints etc. Just a short time after their drying, these coatings have to be stackable without showing any print traces.


blown oil: Thermally refinished, oxidative drying oil with improved drying properties and an advantageous viscosity behaviour (→ stand oil). Unlike stand oil, in the case of the boiled oil the oxidative drying is partly anticipated by the addition (blowing) of air at 100 to 150°C.


blue stain inhibition: Employment of special biocide preservatives in wood primers, above all for outdoor applications. These additives prevent or reduce the effect of wood decomposing fungi, which manifests itself as a greybluish discolouration, mostly on bright, soft woods like fir and spruce.


blue-yellow value: Index, used by the hue measuring of almost white or achromatic specimen, according to DIN 55980. Primarily it is taken into consideration in order to evaluate the whiteness of white pigments or fillers (extenders).


blushing: Typical incompatibility phenomenon of quickly drying coating systems, above all those based upon cellulose nitrate if, during their application, there are problematic temperature and moisture conditions (→ incompatibility and dew point). Caused by the evaporation cooling of the → low boiling solvents, moisture from the air can condense on the already wet film and form there a water layer, which generates a cloudiness called blushing at the interface between air and coating. This undesired phenomenon can normally be avoided by the addition of a solvent (→ butanol), which is capable of forming with the water a mixture which evaporates with constant composition (azeotropic) and in so doing it drags the water out of the system.


boiled oil: Term for binder solutions used in the printing inks sector. They contain mainly oxidative drying oils and high boiling mineral oils, but also other so called “sinking oils”, able to penetrate into the absorbent substrate.


boiling: → oil boiling


boiling temperature: It is the temperature, at which the vapour pressure of a liquid reaches the value of the external pressure, which weighs upon the liquid surface. At this temperature the transition from the liquid to the gaseous state of aggregation does not take place only on the liquid surface (evaporation) but also within the whole liquid (boiling). Characteristic of the reaching of the boiling temperature is the formation of vapour bubbles in the deeper layers of the liquid. The boiling temperature is a constant value for each liquid substance, depending only on its surface pressure. If the pressure on the liquid surface increases, the boiling temperature increases too and conversely. Thus, in engineering it is possible to carry out different kinds of distillation, aiming at thermal liquid separation (vacuum and pressure rectification).


breathing protection: Catalogue of measures to prevent inhalation of dusts, solvent vapours or aerosols, during the coating production and processing. Among the measures are the extraction and ventilation equipment as well as the use of dust and gas masks with different filter inlays.


bronzing: Iridescent colour change, depending on the angle of vision. This phenomenon is based on the fact that the different crystalline nature of particles, belonging to the same pigment, can lead to a modified absorption behaviour along the different crystal faces. Bronzing is made very pronounced by many phthalocyanine blue pigments in full colour pigmentations, that is in very dark blue colours. In this case they phthalocyanine blue is often replaced by ironcyanogen blue (→ Berlin blue).


brush: It is the oldest coating application tool in human history. Its bristles can have different origin according to its mode of employment (horsehair, pig bristles, synthetic bristles). Also the shape can differ according to the application purpose (for example, round and flat brush, angular radiator brush). In spite of its long history, the brush is popular because it shows some outstanding advantages compared with other application tools: low price, ability to be used anywhere, easy transport and cleaning, absence of → overspray, possibility to coat also objects with complicated shapes. Naturally, the brush has also disadvantages: its non-uniform film-thickness, its rather insufficient levelling of the surface caused by the brush marks, and the manual labour it requires, above all in the case of large surfaces.


brushing: Manual coating technique, which utilises different variants of brushes (→ brush). A precondition for the applicability of coatings by brushing is a not too quick physical drying. Above all, decorative paints based upon long oil alkyds (→ alkyd resins, long oil), but also water borne acrylic glazes, show an ideal brushing behaviour.


bulking value: It is the volume of powdery substances, if they are only piled up without subsequent compression. In the coating technology, the bulking value plays a role in relation to the storage of pigments and fillers (extenders) as well as to the storage and processing of powder coatings.


butanol: Important solvent, belonging to the group of the →alcohols. Besides the polar properties, on which its partial solubility in water is based, butanol also disposes of a wide compatibility with non-polar compounds. Main solvent for amino and phenolic resins, butanol is used in various alkyd resin systems and water-borne coatings as well. A special property of butanol is its positive effect against haze formation, during the drying of nitrocellulose topcoats (→ blushing).


butyl acetate: It is one of the most important solvents for the coating technology. As an ester, it disposes of a wide dissolving power for the polar as well as for the non-polar range. Recently its importance has greatly increased, mainly because of the replacement of xylene (→ aromaticfree). Butyl acetate is the main solvent for isocyanate based two-pack systems.


butyl glycol: Water-soluble solvent with very positive properties as a film-forming aid for water-thinnable coatings and dispersion paints (→ coalescing agents), indispensable for all kinds of water-borne coatings.
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cadmium-free: Largely fulfilled requirement, concerning colour formulations in the yellow and red range. The high danger potential to environment and health, caused by the heavy metal cadmium, was dealt with several years ago by the removal of cadmium pigments from the coating area. Therefore, their employment in coating materials is officially forbidden (→ cadmium pigments).


cadmium pigments: Inorganic pigments with particularly brilliant shades, good hiding power and outstanding heat resistance. Cadmium pigments are cadmium sulphide/selenide mixed compounds. Depending on their composition, their hue can vary from lemon yellow to bluish red. The main problem for this pigment group is the presence of the toxic heavy metal cadmium, in a form due to be easily dissolved in the gastric acid. Therefore, it can be assimilated by the human body as a result of inhalation of pigment dust, aerosols or sanding dust. According to an EU-directive the use of cadmium pigments in coating materials has been forbidden since 1996. Because of their high heat stability cadmium pigments have continued to play an important part in the plastic and ceramic industry.


calcium carbonate: It is the most commonly employed filler (extender) in the coating technology, above all due to its low cost. It is usually derived from natural mineral deposits but it can also be synthetically produced by precipitation. In nature, it appears amorphous as chalk as well as crystalline as calcite. Its preparation takes place by dry or wet grinding, according to the particle size range. As common properties, all calcium carbonates show a compact particle shape (advantageous for a high packing density), in addition to low hardness but also poor acid stability. However, relative to acid stability there are gradual differences. Crystalline calcite types are more acid resistant than the amorphous chalks. Even better, with regard to this property, are the mixed salts of calcium and magnesium carbonates, called dolomites, which are even harder. If particularly fine and bright calcium carbonate variants are needed, for example for partial replacement of the more expensive titanium dioxide, the precipitated types are the most appropriate. Calcium carbonates are main fillers (extenders) for dispersion paints. In this regard, for interior wall paints chalks are more often employed, while for exterior paints the calcite types or dolomites with higher acid resistance are more often used. Furthermore, calcium carbonates are used in all kinds of surfacers and primers, with the exception of application sectors where stability against acid rain plays a predominant role, like in the automotive industry and in high performance coil coatings for building protection.


camouflage paints: Paints, which are employed to mask military installations as well as battle armament of soldiers and other war devices. Since in the modern warfare the unveiling doesn’t take place by means of the naked eye but of infrared (IR) or ultraviolet (UV) visual display units (the latter by snow camouflage), camouflage paints have to be pigmented in such a way that they can reproduce the reflection curve of the chlorophyll in the IR-range and that of the snow in the UV-range. For the IR-camouflage, cobalt pigments are most often employed (→ spinel pigments). The reflection curve of snow in UV-camouflage can only be reproduced satisfactorily by using white lead, which has to be labelled, because of its toxicity.


can coating lacquers: Coatings, fulfilling the purpose to protect permanently the can metal against the influences of aggressive components of its food contents. At the same time, they have to prevent metal traces or corrosion products from migrating into the food. Also, in very thin layers can coatings lacquers have to be non-porous, chemically resistant and suitable to sterilisation. Besides, they must not cause change of taste and aroma in the food contents.


carbon black: It is by far the most important black pigment. Actually it consists of pure micro crystalline carbon, which is produced through combustion of hydrocarbons by deficiency of oxygen and subsequent immediate cooling. Because of its low price, its outstanding weather and chemical resistance and the high tinting strength, it is commonly used in all fields of the coating technology. The only exception are coating materials, whose dispersion take place by means of dissolvers like dispersion paints, floor varnishes, primers and surfacers. Due to its production process, carbon black can be originated with different primary particle sizes (→ primary particle). The “lamp black process” produces the coarsest types (particle sizes between 200 and 50µm). Through the “furnace black process”, pigments with particle sizes between 70 and 15µm are originated. The finest pigments, and therefore also the most difficult to disperse, are obtained by the “channel black process” (particle sizes between 30 and 10µm). The channel black pigments are subjected to an oxidation treatment in order to get a better wetting of the pigment surface and, as a consequence, facilitate considerably the dispersing process. According to their particle sizes, the carbon black pigments differ from each other in their appearance. A lamp black is in its full colour, because of its scattering power, much more greyish than a channel black. In combination with scattering or reflecting pigments, like titanium dioxide or aluminium bronze, a lamp black produces more bluish grey hues than a channel black. Also important is the electrical conductivity of carbon black pigments, which is used for manufacturing so called conductive coatings, to improve the electrostatic application on plastic substrates.


carboxyl group: Functional group of the carboxylic acids (-COOH). It has a decisive importance concerning the synthesis of many film formers, because it is able to bring about an esterification reaction with the hydroxyl groups of the alcohols (→ esterification). Thus the carboxyl groups are involved in the formation of all types of polyesters (→ alkyd resins, polyester resins and polyester resins, unsaturated) as well as of the → acrylic resins. In the coating analysis and in the binder synthesis the → acid value is used to determine the presence of free carboxyl groups.


castor oil: Non-drying vegetable oil, whose main fatty acid component is the → ricinolic acid. Castor oil is principally used to manufacture short oil alkyd resins for stoving systems and nitrocellulose combination lacquers (→ alkyd resins, short oil). Because of the presence of an OH-group in the molecule of the ricinolic acid, castor oil shows a particularly good compatibility with nitrocellulose and amino resins. Besides, it is employed as raw material for the production of dehydrated castor oil (→ castor oil, dehydrated).


castor oil, dehydrated: It is produced by thermocatalytic water separation from the natural castor oil. Through the water loss, the non-drying → ricinolic acid is turned into a semi-drying fatty acid with two conjugated double bonds. This variant of → linoleic acid is contained for almost 30% in the technical dehydrated castor oil. The dehydrated castor oil is employed for the production of oxidative drying as well as for stoving alkyd resins with subsequent oxidative cross-linking (→ alkyd resins, medium oil)


catalyst primer: Also called “reaction primer”. Priming coat, containing peroxide, which is used in a rather antiquated process for wood coating with unsaturated polyesters. In this, also known as “sandwich process” technology, first the catalyst primer and then the unsaturated polyester are applied onto the wood by means of a curtain coater. At the contact surface between the primer and the polyester layers, the peroxide starts the radical polymerisation, which causes the curing of the unsaturated polyester resin.


catalysts: Substances, which are able to accelerate a chemical reaction, without altering themselves. In the coating area, there are a lot of important examples of catalysts. In the first place, the metal soaps should be mentioned, which are used to accelerate the oxidative drying of alkyd resins (→ driers) but also the polymerisation of unsaturated polyesters (→ polyester resins, unsaturated). Worth mentioning are also acids for the so called “acid curing coating”, tin compounds for aliphatic isocyanates and amines for different coating systems. Not to be confused with the catalysts are the “initiators”, for example organic peroxides, which are able to start a radical polymerisation in the form of so called “hardeners” of polyester putties, by decomposing themselves into radicals.
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