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Effect of Laser-Cracking Method of ZrQ,/Ni Thermal Barrier Coating
for Regeneratively Cooled Thrust Chamber Evaluated by Combustion
Gase of NTO/MMH Propellant.

Yukio KURODA*!  Shinichi MORIYA*!' Makoto TADANO*! Masahiro SATO*!
Akio MORO*!  Yoshio AOKI** Takayuki SUDOU*?* Masahiro YUUKI*!
Nobuyuki SHIMODA*® and Qing Jie ZHANG*®

ABSTRACT

An evaluation test of laser cracking specimens applied to ZrO,/Ni functionally graded materials (FGM) and
non-FGM isdescribed. Inthistest, 30-mm disk specimens of these materials were exposed to the combustion
gase of nitrogen tetroxide (NTO) and monomethyl hydrazine (MMH) propellant. Delamination and vertical
crack formation of the ZrO, thermal barrier coating were observed during the heating test. It was found that
the laser cracking method seemed to be effective at preventing delamination in the coating layer of the test
specimens. The crack and the delamination formation mechanisms for ZrO, /Ni FGM test specimens are also
discussed with athermal stress analysis by using afinite element method.

Keywords: Crack, Ceramics, Cracking, Finite Element Method, Rocket Engine.
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