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Spreading Rate Relationship to Volume Solids 
 

All Protective Coatings in common usage contain solvent in 

varying proportions. The solid or film-forming portion is 

referred to as Volume Solids and normally varies from less 

than 10% to 100%. For practical purposes in determining dry 

film thickness, it is only necessary to consider the solid 

portion of the wet film since the solvent will evaporate out of 

the wet film leaving only the Solids portion as the dry film. 

Hence, a wet film applied to 100 micrometers that has 30% 

'Volume Solids, will yield a dry sum of 30 micrometers (100 x 

30%).% Volume Solids of a particular paint may be obtained 

from the Paint Manufacturer or it can be determined 

approximately by laboratory testing of a wet sample. 

 

When the % Volume Solids of a paint is known, it is a simple 

matter to calculate the theoretical spreading rate necessary 

to obtain a desired dry film thickness. 

 

One litre of any liquid is theoretically capable of spreading 

out 40 sq. meters at a wet film thickness of 25 micrometers 

(.001 inch) assuming a perfectly smooth surface and no 

evaporation or other loss. 

 
i.e. Area covered by 1 litre =  Volume (1000cu. cm.) x     1  
at 25 micrometers (.001 ins.) height (0.0025 cm.)  10000 
wet film 
 = 40 square meters 

 

For example, if 1 litre (1000 cu. cm.) of a liquid was poured 

into a container one meter square, it would reach a height of 

0.1 cm. (1000 microns). If one side of the container was 

removed and the liquid allowed to flow out sideways until its 

height had decreased from 1000 micrometers to 25 

micrometers, it would then extend out a total of 40 meters. 

 

 

 
 

 

 

Coverage Capacity 
 
Theoretical coverage sq. m./litre =           Volume solids x 10 
at any given film thickness          ------------------------------------- 
           Dry film thickness (um 
 
Volume Solids 20 25 30 35 40 45 50 

Dry Film 
Thickness (um) 

Theoretical Coverage sq. m./Litre 

20 10.0 12.5 15.0 17.5 20.0 22.5 25.0 
25 8.0 10.0 12.0 14.0 16.0 18.0 20.0 
30 6.7 8.3 10.0 11.7 13.3 15.0 16.7 
50 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

60 3.3 4.2 5.0 5.8 6.7 7.5 8.3 
80 2.5 3.1 3.8 4.4 5.0 5.6 6.2 
100 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
125 1.6 2.0 2.4 2.8 3.0 3.6 4.0 
150 1.3 1.7 2.0 2.3 2.7 3.0 3.3 

 

Paint losses can vary considerably because of different 

conditions. As a guideline assume theoretical coverage less 

20% for spray application and less 10% for application by 

brush. 

 

To convert dry film thickness to wet film thickness use the 

following equation: 

 

Wet film thickness =   Dry film thickness x 100 

           Volume Solids 

 

CALCULATION OF THEORETICAL 
SPREADING RATE 
 

Theoretical spreading rate 

at 2.5 micrometers wet film 

= 40 square meters per 

litre 

Theoretical spreading rate 

at 25 micrometers dry film 

40 x % Volume Solids 

Example: 

Paint with 40% Volume Solids to be applied at 75 

micrometers dry film thickness. 

 

Theoretical spreading rate = 40    x   40 

at 25 micrometers   100 

   = 16 sq. meters per litre 

 

Theoretical spreading rate = 16    x   25 

at 75 micrometers     75 

   = 5.3 sq. meters per litre 

 

Inorganic Zinc Silicate type of materials do not lend 

themselves to a realistic determination of theoretical 

spreading rate from Volume Solids because Volume Solids 

calculation can give a wide range of figures. 

 

% Volume Solids (or % by Volume) should not be confused 

with % Weight Solids (or % Solids by Weight). While the 

figures based on weight are used frequently in the Paint 

0.1 cm. or 1000 micrometers 
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Industry, they cannot be used in these calculations. 

 

CONVERTING FROM THEORETICAL TO 
PRACTICAL SPREADING RATE 
Theoretical spreading rates are based on the volume solids 

of each product and offer a factual starting point from which 

to estimate practical spreading rates. The amount necessary 

to reduce theoretical rate to arrive at practical rate is best 

determined by experience with similar jobs since it depends 

on: 

1. Type of object being painted. 

2. Material needed to fill in the surface depressions  

 caused by pitting and by abrasive blasting. 

3.  Excessive film thickness over the required  

 minimum. 

4.  Material losses due to — wastage in pots,  

 hoses, brush, rollers, etc. Overspray and wind  

 losses when spraying. 

5.  Skill and experience of spray painter and  

 painters. 

 

A guide to practical spreading rates may be estimated on the 

following basis: 

 

Application by brush  

or roller 

10% reduction in theoretical 

spreading rate 

Application by airless 

spray 

20% reduction in theoretical 

spreading rate 

Application by 

conventional spray 

40% reduction in theoretical 

spreading rate 

 

Estimation of paint required 
 

The quantity of paint required for a job can be calculated 

using the following formula: 

 

      10 At 

  Q =  ------------------------------------- 

              V.s. x (100  W) 

 

where 

   Q = Volume of paint in litres 

   A = Area in m2 

    t = Dry film thickness of urn 

 VS = Volume solids of paints 

 W = Estimated % wastage 

 


