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the references for seardhing the eigenvalues are the first k-th powers of the eigen determinants (where k
is larger than 1. 0) instead of the determinants themselves, and the searching formulas of the existing
method are modified correspondingly. As the range of the references for searching the eigenvalues is re-

duced considerably, the phenomenon of numerical overflow is eliminated forever.

J- INTEGRAL FOR2D VARIABLE- THICKNESS PLATE

Hong Qilin ( Bejing University f Aeronautics and Astronoutics)
Wang Ge (East- China Metallurgical Institute)

ABSTRACT The formula of a J- integral presented by J. R. Rice is extended to problem
of 2-D variable thickness plates. The extended J integral formula is derived in temns of the path indepen-
dent. Then the integral conservation is verified by using finite element method. At last, the calculation
results for some variable thickness plates made of photoelastic material are compared with their photoelas
tic test data, and the differences between them are less than 4% . It is proved that the extended J inte-
gral formula for the 2 D variable-thickness plates is path independent and can be taken as a fracture pa-
marater for damage tolerance analysis. Furtheremore, this integral can be solved numerically by using 2-
D general finite element programs. Ti is therefore of practical value for the-fracture analysis of I mode
cracked plate with thickness which does not vary too mueh.

COMBUSTION PROCESSES OF HYDROGEN

IN A SUPERSONIC AIR FLOW
Yang Aikuo (-Computing Technical Research Institute)
Liu Ling-and Wang Hongji-( Northwestern Polytechnic University )
ABSTRACT According\to the-implicit numerical integration method proposed by Tyson.
J. an improved computer \program for pseudo one-dimensional flow of combustion kinetics is developed
with the aid of a chemical kinectic model - with 12 species and 31 reaction. Variations of temperature,
prssure, Mach number and mass/fraction of chemical species in a supersonic combustion model are stud-
ied in detail. The results of scramjet combustor conditions corresponding to flight Mach numbers 6, 10
and 15 show that chemical reaction rates decrease at rather low temperature and pressure at a combustor
mlet and there is not enough time to ignite the mixture gas in the combustor at very high Mach number,

in result the performance limits of scramjet kinetic combustion occur.

CHARACTERISTICS OF DUAL SWIRLERS SPRAYER DEVICE

Chen Hong and Chin Jushan ( Bejing University of Aeronautics and Astronautics)
ABSTRACT The spray charaderistics of dual radial swirlers mixing cup sprayer device
have been investigated with the aid of Malvern laser granulometer and checked the differences of its spray
charaderistics from those of the pressure atomizing fuel nozzle. Two air flow proportions of the first
swirler to the second one are 50%: 50% and 30%: 70%. The aiflow velocity at the exitsedion has
been designed in the range 37 to 74m/s. In the tests the fuel pressure ranges from 2. 94 to 4.41 x
10°Pa. The test results show that in the case of reasonable design, the sprayer device is able to provide

better spray characteristics than pressure alomizing fuel nozzle.



