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Numerical simulation of failure of target irradiated by

high-power laser subjected to supersonic airflow

Huang Yihui. Song Hongwei, Huang Chenguang
(Key Laboratory for Mechanics in Fluid Solid Coupling System , Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A preliminary coupled thermal-fluid-structure numerical method which reflects interaction of laser, airflow and
target is presented, in order to investigate failure behavior of the target irradiated by high-power laser subjected to supersonic air-
flow (at Mach number 1. 2-4.0). The influences of different coupling methods on the target temperature are investigated. Also,
the influences of laser power density and airflow velocity on the failure behavior of the irradiated target are investigated, where ir-
radiation times to reach the yield failure and melting failure are the main concern. Results show that, laser power density signifi-
cantly affects the failure behavior; there is a critical Mach number at which irradiation times to reach yield failure and melting fail-
ure are the longest. By quantitatively evaluating the aerodynamic heating, aerodynamic cooling and energy distribution for differ-
ent Mach numbers, we explain the mechanism for the critical Mach number.

Key words: laser irradiation; supersonic airflow; thermal-fluid-structure coupling; yield; melting



