
 

 

COLORCELL® - Boosting Productivity on the Plant 

Floor and Making Feasible the 4.0 INDUSTRY in the 

Paint Business 

 

 
 

RMA TECH https://www.instagram.com/rmatech4.0/, through its founder, with 

decades of experience and patents in paint manufacturing processes, 

attentive to the challenges of the paint industry, decided to explore new 

paradigms for this sector, through the creation of advanced technology that 

https://www.instagram.com/rmatech4.0/


enable evolutionary leaps in this sector, following the other industrial 

segments that are in more advanced stages, such as the oil, petrochemical, 

paper and cellulose, pharmaceutical, automobile sectors, among others, 

where Industry 4.0 already has the necessary bases to establish itself. 

On the other hand, the paint industry, internationally, in practically all its 

manufacturing processes, has demonstrated a large technological gap. 

Commonly "automatization", which translate into isolated mechanizations 

of industrial processes, are carried out in one or another unitary operation, 

basically motivated by a better balance of the production line. 

These evolutionary mechanizations, commonly called “automatization”, 

however, bring little in terms of effective gains to the business, since they 

do not alter the production dynamics in terms of their flow, integrating the 

various stages of the processes, until we reach a final product with low lead 

time, minimum variability and minimum cost, which, for example, the 

automotive industry has been practicing for decades. 

It is easy to observe large stocks both in terms of raw materials and finished 

products in paint factories, which corroborates the thesis of the low 

manufacturing productivity of this segment. 

Over the decades we have listened to several theses and explanations 

about this, however the real explanation is that the paint manufacturing 

processes, in the vast majority, are not capable, which implies that a “stock 

strategy” is the proper safeguard. to manage the lack of capacity, stability 

and productivity of processes. 

Large stocks, in the final analysis, demonstrate only the fragility and low 

capacity of the manufacturing processes, in the face of market demand, a 

paradigm already surpassed by several industrial segments, through highly 

robust, flexible and lean processes, where the stock is treated as heresy. 

In these segments, "industrial automation", which is the result of the sum 

of "automatization" plus "integration" and "intelligence", made possible 

real leaps in competitiveness through advanced strategies to control their 

100% integrated processes. 

“Intelligent” processes, integrated and capable, lead to optimal solutions 

where the business gain is then maximized. 



The time has come when the paint industries, driven by fierce competition, 

low profit margins, high production costs, high inventories, resulting from 

low productivity, etc., change the manufacturing paradigm, using advanced 

technological resources to gain productivity and competitiveness on the 

international stage. 

In this sense, RMA Tecnologia Industrial, focused all its expertise seeking to 

make the “intelligent automation” of the paint industries viable, where 

then, among other new concepts, the equipment named COLORCELL was 

born. 

COLORCEL was created with the objective of measuring one of the most 

complex measurement characteristics in the paint industry, which is 

COLOR, both at the laboratory level and directly on the production line, 

directly in a "liquid way", enabling automation of processes. 

 

SUMMARY OF THE INNOVATIONS AND GAINS OF THIS IDEA: 

 Only equipment, until then available, that allows the automation of 

processes, with effective results and with almost 30 years of operational 

history, only now available for sale; 

 

 Variability index (Sigma level) found by DuPont, when implemented in a 

continuous process, 6 times better than the traditional technique; 

 

 This “wet” color measurement technique, due to its high accuracy, 

allowed for a 3% reduction in saturation (coverage), with consequences 

for reducing the pigmentation package costs; 

 

 Even in its Laboratory version, it reduces the color approval lead time by 

at least 60%, allowing the reduction of the cycle time, an increase in the 

production volume, a reduction in stock, etc .; 

 

 In its industrial version (Process Version), it uses Artificial Intelligence 

resources (Machine Learning) to optimize formulas, using learning to 

continuously incorporate predictive corrections related to the variability 

of raw materials present in formulas; 

 



 Total alignment / integration with "LOW COST PAINT CONTINUOUS 

PROCESS - RMA"; 

 

 Uses DATACOLOR spectrophotometer and one of the most renowned 

colorimetry software in the world [DATACOLOR MATCH PIGMENT 4]; 

 

CONCEPT PRESENTATION 

COLORCEL is a revolutionary equipment for the Paint Industry, as it allows 

the measurement of COLOR to be extremely simple and fast, taking just a 

few minutes to have information on the product being manufactured, being 

able to operate both at the Laboratory and directly on the production line 

in automated processes, thus enhancing gains. 

In conventional technique, this characteristic can take hours to be 

measured and even days to be adjusted for a batch in production, still 

having high variability, which ends up being the determinant in the total 

lead time of paint production. 

Below we present a representation of the measurement cycle of the color 

variable, by the Conventional Technique, which shows the slowness 

associated with this technique, so that the measurement result is obtained, 

and its several steps that lead to greater instability in the R&R, due to sum 

of the variability of the different stages until the results are available. 

 



 

 

On the other hand, in the measurement technique of COLOR to “wet” 

(liquid), COLORCELL, in addition to reading speed, presents sensitivity and 

reproducibility superior to the conventional technique, due to its direct 

reading, which makes it the new measurement paradigm and adjusting this 

property in paint factories. 

 



 

 

COLORCEL has an evolutionary international patent, filed in 2019, however, 

it has been used since 1992 in continuous production plants of our own, 

both in Brazil and abroad. 

This equipment was initially developed for the measurement and 

adjustment of color On-Line in continuous processes of manufacture of 

"smooth" paints for the Automotive refinishing segment, having been 

implanted in two plants in Brazil, using this technology already in the early 

90s , and was also used by DuPont in the United States to manufacture 

Automotive Paints (OEM) in a continuous plant, in which we supply all the 

technology and which has been in operation since 1998. 

COLORCEL performs COLOR measurement using the REFLECTION 

spectroscopy technique, using a DATACOLOR spectrophotometer. 

The material is measured using a continuous flow measuring cell, which 

allows the reading of the material in its liquid form with movement (flow). 

Attempts have been made in the past to use “static cuvettes” for measuring 

COLOR in paints, however unsuccessfully, due to the occurrence of the 

“SEEDING” phenomenon in paints, which manifests itself in static systems. 



Thus, the measurement of COLOR on liquid basis in static systems was not 

successful, unlike dynamic systems such as the case of COLORCELL. 

COLORCELL's measuring cell is entirely made of stainless steel, with a closed 

cavity through which the material under analysis flows. 

In this same cavity there is a “Sapphire Window”, where the 

spectrophotometer is attached to make the measurements. 

The cell also has a rotating internal self-cleaning system, which 

mechanically removes the material over the sapphire window, thus 

avoiding measurement “bias”, which in continuous processes translates 

into the “Measurement LEG”. 

 

 

 

The thickness of the film flowing inside the measuring cell is 4mm, which 

prevents the interference from the “bottom of the cell” in the 

measurement, making it ideal for measurements of paints in “liquid way” 

for “solid colors”. 

The measuring cell was designed to operate under pressures of up to 3 BAR, 

with the usual flow rates for circulating material through the equipment 

between 1 to 2 liters / minute. 

COLORCELL can be offered in two versions, one for use in the laboratory 

(Lab Version), and the other for use directly on the production line (Process 

Version). 



Below we present the COLORCELL (Lab Version). 

 

 

 

COLORCELL's version for direct use in production lines (PROCESS VERSION) 

is all assembled in a Stainless Steel cabinet, pressurized for use in a 

Classified Area (ZONE 1), its mechanism being 100% automated, from an 

elevation and coupling of the spectrophotometer to the Measurement Cell, 

until complete automation of the entire spectrophotometer calibration 

system using the standards (White Tile / Black Trap and Green Tile). 

For this purpose, articulated arms and piloted by pneumatic actuators, 

move the patterns and their coupling to the spectrophotometer, when 

commanded by the unit's control PLC. 

Also in the PROCESS VERSION, auxiliary systems related to special safety 

interlocks and 100% automated cleaning systems are available to facilitate 

their integration into the processes. 

Below we present the COLORCELL (Process Version) 



 

COLORCELL, associated with a Mass Flow Transmitter by “Coriolis effect”, 

also delivers, in addition to COLOR, other material characteristics, such as 

VISCOSITY and DENSITY, becoming a very powerful weapon in the 

automatic control of manufacturing processes for paints and their 

correlates, enhancing the implementation of the long-awaited Industry 4.0 

in the paint segment. 

 

Other analyzers can also be incorporated into COLORCELL, further 

increasing its analytical capacity for process controls, such as PH, 

Conductivity, “RMA TRANSMICELL®” (measurement of STRENGTH, Color 

Position and Hiding Power), etc. 



Hardware resources specially created for the equipment, combined with 

control software with artificial intelligence resources, make the equipment 

extremely flexible and easy to operate, intensifying its gains. 

 

CORRELATIONS BETWEEN  ( DRY x WET Color ) 

Below we present the curves of the Reflection Spectrum (Figure 1 and 

Figure 3), demonstrating the profiles obtained for “dry” and also “wet” 

measurements obtained from COLORCELL, for a series of tests with solvent-

based enamel paints, for the colors: blue, green, yellow, red, light gray, 

medium gray and dark gray. 

Through (Figures 2 and Figure 4) we also present the correlation curves 

obtained for the values “dry” versus “wet”, for each tested paint, with their 

respective “correlation coefficients” (R²), case by case. 

 

 

   Figure 1 



 

    Figure 2 

 

 

    Figure 3 



 

    Figure 4 

 

The data presented above, demonstrate total consistency between "dry" 

and "wet" measurements, presenting only a proportional displacement at 

all wavelengths and for all tested paints, and are related exclusively to the 

measurement method. 

This is even more evident when we analyze the Correlation Curves (Figure 

2 and Figure 4), where in all cases, the R² (correlation coefficient), has 

average values in the order of 0.99. 

Although the coherence between the colorimetric measurements is 

excellent (dry x wet measurement methods), for a satisfactory migration to 

the use of the “wet basis” measurement and adjustment technique, the 

entire construction of colorimetric databases (Databases) of Colorant Cuts), 

as well as memorizing color patterns, must be carried out in their “wet” 

(liquid) form. 

 

 



CONTINUOUS PAINT PLANTS USING COLORCELL FOR ON-LINE 

COLOR CONTROL 

 

 

 



 

 

 

 


