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MODEL OF INTUMESCENT WOOD COATINGS
I. Grabar

Annotation. The physical model of wood ignition process and its
mathematical interpretation, which feature is the presence of discharge capacity
(absorption) of heat by the thermal decomposition of the material and the index of
the rate of thermal expansion slowing combustion reactions in the application of
fire-retardant coating. The solution to this problem of the analytical method. It was
revealed that the untreated wood material passes fast ignition process and the
evolution of considerable heat, flame retardancy to wood temperature below the
ignition temperature of wood. To establish the effectiveness of the application of
fire retardant coating studies were conducted to determine the flammability of wood
group in terms of weight loss and increase the flue gas temperature, and found that
in the processing of wood coatings mass loss does not exceed 5%, and the

udies have established that
after placing the wood sample in the test chamber, begins its ignition temperature
with a significant allocation, but the flame retardancy of the sample timber is a
gradual decrease in temperature, ie fixed coating operation, and therefore
decrease the intensity of the burning wood fire resistant coating, clearly confirms
the accuracy of the developed model.

Keywords: fire, coating, timber weight loss, charring, the temperature of the
flame, the surface treatment.
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T1,  T2,  T3,  T4
0

1 2 3 4

t1, t2, t3, t4

-
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-
m,

Uo,
Tm,
K

1 1 10,81 T1 293 4,215

-4,6 173 9,2 5632  2 9,77 T2 308 4,436
3  3 8,73 T3 323 4,456
4 4 6,02 T4 353 4,713
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t (
T, 2930 K

T, K
242019598 7,6743911 3 293
57448713 1,8216867 4 293
13636724 0,4324177 5 293
3236978,6 0,1026439 6 293
768368,58 0,0243648 7 293
182389,3 0,0057835 8 293
43294,141 0,0013728 9 293
10276,823 0,0003259 10 293
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RAPID METHOD DETERMINATION  THERMAL ACTIVATION
PARAMETERS IN PREDICTING THE DURABILITY OF PRODUCTS MADE

OF COMPOSITE MATERIALS BASED ON WOOD
N. Chausov, L. Boyko, I. Grabar

Abstract. Based on the concepts of fracture mechanics, the questions
of determining the thermo-activation parameters of materials (TAP) based on
wood were investigated.

Using the example of the basic defining equation of Zhurkov, the
possibility of creating an express method for determining TAPs is shown.
Kinetic representation of the mechanism of destruction makes it possible to
calculate the performance, predict the longevity of materials and structures
with their application. And also develop new test methods, design new
materials and products.

The prediction of the longevity of materials for cabinet furniture consists
in testing samples to which an increasing load is applied up to their
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destruction. The tests are carried out at four fixed temperatures and a constant
rate of increase in load. At the same time, the time until the destruction of each
sample is recorded.

Moreover, the values of the thermo-activation parameters are
determined on the basis of the results of the tests carried out by solving the
proposed system of equations that closes the defining Zhurkov equation.

Thus, the use of express methodology allows predicting the durability a
laminated particle board under specific conditions of their operation. The result
of the forecast can be used as an objective criterion of efficiency, both in the
optimization of existing furniture products, and in the design of new ones.

Examples of application of the method for specific composite materials
based on wood are given. The complexity of the method is much less than the
traditional methods for determining the thermo-activation parameters, while
maintaining practically the same accuracy of their determination.

Keywords: kinetic theory of strength, methods of determining the
activation energy, rapid method for determining the thermal activation
parameters.
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