NAL TR—777

ISSN 0389—4010
UDC 621. 454
536. 422.1

Wi 22 3 Wi W B 78 P e o

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-777

G o o b IREEHE T D P AT

1983 & 8 A

it Z28 F W OB i BF 22 AT
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



BT 7y bR OBGRERAT

=& m* A "

15 =

Bthka o > b ORERTHRIRETABADHN (RBEHN )L, »o o POEBRFOLR
ERELIFEREL S, RBENOFRFE LRI T A0 CEOREBEBOIERIKRE &
Thoke BEMNEE— R —ARNBLREONA, ¥V a V=25 56 DOBRHRIC
I-TAMLTEL B, ZPIREAFTORBEOKE I LT ORERE BHRCIAZI V.
V— A ORI REE L HAORE, BERITOHALE DHNBEOTA =X £ tFRIL
L, BRBEHNOKE I LXOBMMNEILERET S 7 AR ePLHLKT LD TS5,

ABSTRACT

A small residual thrust is often observed in a solid propellant rocket
after a solid propellant has burned out. This residual thrust causes some
fatal problems to vehicles flying at a high altitude. The present work is to
show the theoretical treatment of the mechanism of residual thrust. The
heat accumulated in a graphite nozzle and the radiative heat transfer from
the heated nozzle were estimated first. The decomposition of the irradiated
insulator, which covers the inner surface of the motor case, is analyzed
by the asymptotic method with a large activation energy of the thermal
decomposition. Then the decomposed gas exhausted through the nozzle
to produce the residual thrust is evaluated. Each of these phenomena was
mathematically formulated to select important parameters determining
the magnitude and history of the residual thrust.
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