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High-Temperature Structural Design of the LE-7 Main Engine
Used in the H-II Heavy Rocket

423

B oA B R R i i H E F*
LEEREMES 2T L8 B’ OHF )N B —
LEBMEFEH AT LM R K X% IE*

FHAREER | B £ X

H-Mosy P EIBD AL > 2P ThD LE-TIIHRBEE LV _UVOWEZHEL, 2322 exs v r eT2020
KREANR—Z v PNy P2 RO 2BBREY A 7L RAL L, ZOROBEIERRHTH 5 ERE BT IS I BE 4 8,
EATHERENB itk -72, Thbb, RE), $SEOBICERRY ZBEIEM O TH 800 CEILT 5 7-HICBH TKE
LBIEI ), TLREEHLMb S, 22T BEBERG Lo, b SFEEHE—F BY, 2V—7, 5F=v b,
TRERR L &) ICHT MK, 2512, F—RMIBRIRESH L VEREL TY T LEHFAPICREHE L 4 WIRESA
RS OMBABEAIC L ) EERAME L TR L 72,

The H-II rocket is powered by the liquid propellant fueled LE-7 engine. The LE-7 is a compact, staged combustion
engine which currently has the world’s highest performance. The high performance design results in very severe tempera-
ture and thermal stress conditions during operation. In particular the main injector is subjected to a large increase in
internal pressure and a 600 'C temperature increase during engine start-up, and a 800 ‘C shock cooling during engine shut
down. Because of these severe operating conditions, it has been necessary to consider low cycle thermal fatigue, creep
rupture, thermal ratchetting, and brittle fracture material behavior, and to adopt a damage-tolerant design method which
assumes the existence of preexisting small defects and cracks which are not able to grow to a dangerous condition during

the engine’s design life.
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Effect of heat treatment on fracture toughness
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Effect of heat treatment on low cycle fatigue strength
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