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Abstract ; Cased telescoped ammunition ( CTA ) is a novel type of ammunition which adopts a two-stage
ignition combustion technology. The first-stage ignition provides the projectile with a certain initial velocity
along the guiding barrel in the barrel, impacting the slope of chamber. While the second-stage ignition
generates propellant gas to drive the projectile out of the barrel at high speed. To deeply study the internal
ballistic characteristics of the two-stage ignition combustion technology in CTA, a 40 mm short barrel
experimental platform was designed and constructed. High-speed video recording and a pressure sensor
were utilized to measure the impacting velocity and pressure of the sloped of chamber during the test. The
test results show that the projectile impacts the sloped of chamber with a velocity of 22 m/s after the first-
stage ignition and stop at the sloped of chamber. Then,the projectile flies out of the barrel quickly after
the two-stage ignition is activated. Additionally,a zero-dimensional internal ballistic numerical model of
the two-stage ignition of the CTA under the test conditions was established to simulate the two-stage
ignition process of the CTA under identical loading conditions. Comparative analysis between numerical
simulations and experimental data validated the accuracy of the proposed model. The internal ballistic
performance of the 40 mm armor-piercing projectile of CTA was simulated to analyze the effects of

different loading charges on the projectile movement process. This study provides a reference for the
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subsequent research on the two-stage ignition technology of the CTA.

Key words: cased telescoped ammunition ; two-stage ignition ;internal ballistics ; numerical simulation
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cased telescoped ammunition
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Fig.3 Sequence diagram of projectile displacement
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Table 1 Parameters of bore

ly/m S/ (kl-kg™) up,/(mes™ -Pa™)

0.12 450 1.75¢78

Vg /m? ey,/m n,
3.01x107° 4x107* 0.81

Fx2 ERABSH
Table 2 Parameters of powder
l,/m 7/ (KJ-kg™) dy/m n
3.28 1225 2.6x107* 0.83
Vy/m? e,/m u,/(mes™'<Pa™) -
5.16x107* 9.3x10™* m 1.7x1078 -
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Fig. 8 Pressure curve of first-stage ignition
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Fig. 9 Velocity curve of first-stage ignition
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Table 3 Results of the second phase of calculations
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Fig. 10 Pressure curve of second stage ignition
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Fig. 11 Velocity curve of second-stage ignition
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