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Illustrations

Figure 1: Schematic of the sample geometry used in Samcef and representation of
the surrounding environment.

Figure 2: Schematic of the load and boundary conditions imposed in Samcef. The
variable u represents a displacement.
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Figure 3: Time evolution of the temperature at different depths into the sample (0.1,
0.5, 1 and 2.9 [cm]) from the literature (analytical and experimental) and obtained with

Samcef (with A = 1.27× 1024 [1/s], n = 10 [-], Qp = −4× 106 [J/kg] and hconv = 7
[W/m2K]).

Figure 4: Variation of the Remaining Mass Fraction (RMF) as a function of depth for
different times during the simulation from the literature (in colors) and obtained with

Samcef (in red with A = 1.27× 1024 [1/s], n = 10 [-], Qp = −4× 106 [J/kg] and
hconv = 7 [W/m2K]).
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Figure 5: Variation of the Remaining Mass Fraction (RMF) of the vinyl ester resin as
a function of temperature for different heating rates (10, 20 and 40 [◦C/min]). Curves

from the literature (analytical and experimental) and obtained thanks to the Arrhenius
law implemented in Samcef. The experimental results are found by performing a TGA.
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(a) q′′rad = 10 [kW/m2] (b) q′′rad = 25 [kW/m2]

(c) q′′rad = 50 [kW/m2] (d) q′′rad = 75 [kW/m2]

Figure 6: Time evolution of the temperature at different depths into the sample (0, 4.5
and 9 [mm]) from the literature (solid curves for analytical and dotted curves for

experimental results) and obtained with Samcef (red curves)(with
Qp = −2× 106 [J/kg], Cv+30%, kv+30%, kc-20% and Cc+30%).
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(a) t = 10 [s]. (b) t = 160 [s] (maximum value).

(c) t = 2000 [s] (end time).

Figure 7: Deformation of the composite sample in the x-direction at different times t
during the simulation obtained with Samcef (without any load). The apparent shape

is scaled up by a factor 10 compared to the real shape.

Figure 8: Representation of the damage variable for each element of the ply located at
the unexposed face of the sample. Loading of 10 [MPa].
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