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Paints, Inks and Coatings are widely used in various industries and their growth continues
rapidly. The increasing demand from automotive, aeronautics, electronics, construction,
packaging, and furniture applications is the primary growth driver.
All the formulations (water or solvent borne) are challenged to provide more competitive and
more environment friendly materials. Formulators are constantly on the lookout for innovative
formulas and more sustainable and eco-friendly materials. Thus, the characterization of these
innovative formulations is a key point to control.

INTRODUCTION
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The main opportunities on the Paints, Inks and Coatings market
where the CurinScan helps are:
1- Formulation & reformulation: solvent free,
biocompatible…
2- Precise knowledge & understanding of formulation : ➔
Open time
   Monitoring the drying kinetics: identification of the
drying steps & characteristic times
➔ Set-to-touch, tack-free, dry-hard, dry-through
3- Evaluete the impact of the formulation ingredients &
film formation parameters :
     Temperature, humidity, substrate, thickness
4- Determination of the optimal drying protocol: time,
temperature

HOW IT WORKS

In-situ &
contactless

Surface & bulk
measurement

Realistic experiment
conditions

The curing/drying studies are done using the CurinScan, more
details on the technical note (attached).

RESULTS

I- Determination of the different drying
steps and characteristic times
The figure 1 shows the microscopic dynamics (mD) versus time for
a 100μm thick technical paint sample at 90°C.

Figure 1: Micro-dynamics as a function of time for a technical paint at 90°C

The graph shows a clear identification of the different drying steps
(Evaporation, Packing, Dry…) and allows to determine the
characteristic times (Open time, tack-free, dry-hard, dry-through…).
For this sample, at 90°C and for 100μm thickness, the evaporation takes
1 minutes (the open time), the packing finish after 6 minutes and the
sample is completely dry after 9 minutes (dry through).

➔ The instrument allows to determine the different drying steps and
characteristic times from RT and up to 250°C.

II- Determination of the humidity and
temperature influence

IThe instrument allows also to explore the differences in the drying
kinetics between different formulations or at different drying conditions
(temperature, humidity, thickness, substrate porosity…).
The figure 4 shows the drying kinetics of the same technical ink at different
drying conditions (Same temperature & different humidities (red and blue
curves) and same humidity & different temperatures (blue and pink
curves)).

Figure 2: Micro-dynamics as a function of time for a technical paint at different
humidity and different temperature. Inset: zoom on the first 30 minutes
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The software allows also, thanks to its specific functionalities, to
easily rank the drying kinetics of different formulations/
temperatures/ humidity/ thickness/ substrates…

Figure 3: Micro-dynamics evolution as a function of time for a technical ink at different
humidity and different temperature

For all the experiment conditions, the instrument allows to identify
the different drying steps (Evaporation, Packing, Dry…) and to
determine the characteristic times, shown in the table inset
(tc1;Open time, tc2;tack-free, tc3; dry-through…).
At the same temperature (30°C), the increase of the humidity
(from 30% to 60%) slows down the drying kinetics (blue and red
curves) and at the same humidity (30%), the increase of the
temperature (from 25°C to 40°C) accelerates the drying kinetics
(blue and pink curves).
The instrument is sensitive to the temperature and humidity
influence on the drying kinetics.

➔ This solution allows the formulators to optimize the drying
protocol & process

The faster the microscopic dynamics evolution (mDE)
increases, the faster is the drying.

The figure 3 shows the microscopic dynamics evolution (mDE)
versus time for a technical ink at different humidity and different
temperature. The pink curve, at 40°C et 30%, shows the fastest
mDE increase, so the drying is the fastest. The red curve, at 25°C
et 60%, shows the slowest mDE increase, so the drying is the
slowest in these conditions.
Here the variables parameters were the temperature and the
humidity, but it is possible to vary the formulation
ingredients, the thickness, the substrate…

The software also provides a quantitative information, the time
‘t90’ (in the red boxes, inset fig. 5).
The ‘t90’ corresponds to the time when the sample microscopic
mobility is reduced by 90%, “90% dried”. 
The ‘t90’ is of great interest for a wide range of applications
where there is a need to optimize the process and determine
when microscopic mobility reduces by 90%, so it is possible to start
the next process step.
For some formulation the ‘t90’ is associated the ‘open time’.

➔ This solution allows the formulators to compare, rank and
screen different formulations and drying conditions.

 Monitor and know precisely the
curing and drying kinetics

Determine the characteristic times
of the film forming process

Analyse from room temperature up to
250°C with humidity control

Evaluate the impact of the
formulation, the temperature, the

thickness, the humidity, the substrate…
Optimize the manufacturing protocol

We offer a new in-situ, non-invasive and
handy method to better understand your

different materials, allowing to:

CONCLUSION
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