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The combined thermal and mechanical action of radiation and parti-
cle fluxes poses an increased hazard to the thin-walled structures of
modern aircraft [1]. A new method for modeling the complex ther-
mal and mechanical effect of radiation on structures is proposed.
Thermal shock is created by surface heating during combustion of
the pyrotechnic composition. A mechanical pressure pulse is gener-
ated by detonating the explosive.
The developed small-scale thermomechanical generator fundamen-
tally expands the possibilities for making strength tests [2] on the
action of radiation and particle fluxes. Pulse heating (up to 200◦C)
in combination with multiple (up to three pulses) mechanical pres-
sure pulses (50 . . . 500 Pa × s) are realized using the proposed
device.
The generator is made in a mobile version and has passed exper-
imental testing with various requirements for the reproduction of
complex loading. Experimental studies have shown the need to take
into account the effects of the joint thermal and mechanical effects
of radiation on thin-walled structural elements.

[1] Bakulin V and Ostrik A 2015 Complex action of radiations and particles
on the thin-walled constructions having heterogeneous coverings (Moscow:
Fizmatlit)

[2] Ostrik A, Cheprunov A and et al 2008 Mechanical X-ray action on thin walled
composite constructions (Moscow: FIZMATLIT)


