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Abstract: A study was conducted using explosive cutting cords to titanium alloy plates to quantitatively investi-
gate the additional kinetic energy generated during blade fracture in aviation engine case inclusion experiments. The
additional kinetic energy was analyzed through both computational and experimental approaches. Using AUTODYN
software , two computational methods were employed :the center-of-mass motion method ( yielding E1) and the parti-
cle-by-particle accumulation method( yielding E2) . The accuracy of these methods was systematically compared. Ex-
perimental validation was achieved by measuring the additional kinetic energy (E3) in controlled explosion experi-
ments. The computational results were verified against experimental data, confirming the reliability of both the simula-
tion and testing methodologies. The study reveals that the maximum additional kinetic energy generated during the
severance of titanium alloy plates constitutes a smaller proportion of the total kinetic energy proportion than the
threshold proposed by the FAA company. These findings provide critical insights for designing and evaluating car-
tridge inclusion experiments in aviation safety applications.
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Table 1 Material parameters of TC4 titanium alloy test piece
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Density p/ Gruneisen Acoustic speed Slope Shear Poisson  Yield stress/
(g+em™) coefficient Cg/(m-s™")  coefficient S, modulus/GPa ratio GPa

4.42 1.23 5130 1.028 41.9 0.35 1.092
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Table 2 Parameters of the JWL equation of state for HNS
. EVIEY EVIEY et 2 o2y 22 3 e 2% 3% TR
w EORR RRC ppmnn gy DEREREC AR
. Pressure Pressure Internal energy Velocity of
Density p/ . o Index decay Index decay A ° :
i coefficient coefficient .. .. coupling coefficient detonation/
(g-cem™?) coefficient R, coefficient R, 0
A/GPa B/GPa 1) (m-s™)
1.65 463.10 8.873 4.55 1.35 0.35 7030
x3 HASHMHSH
Table 3 Material parameters of the lead alloy
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