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Abstract

The gas-gun test is a experimental approach employed to validate the operational or structural stability when
subjected to the impact energy encountered during launch or target collision. Predicting the outcomes of the
gas-gun test has traditionally relied on empirical knowledge, due to numerous factors such as the bird assembly’s
shape, weight, material, and flight velocity. However, due to the nonlinearity and complex interactions between
these variables, numerous tests are necessary to identify the necessary requirements, resulting in significant expense
and time consumption during the process. The objective of this study is to forecast the variations in impact energy
in future tests by developing a numerical model and analysis that aligns with the test outcomes, utilizing the
ABAQUS Explicit. The outcome of the numerical analysis produced a framework that anticipates the peak g and
the duration of the actual gas-sun test results, throughout post-processing techniques using FFT and LPF filters.
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Fig. 1. Gas gun test configuration

2.2 HEXZH|

HEZHA = sfreex gxd] dgels 84a=
A B AFAE MR A4 D dolE 7E24AE
GAlsh= sh-Aol sldsitt. MExHAY] F AFS
2k 331 mmo|™ 27L& 129.5 mmo|t}. ol 33
= A4 g4 o0 4EE R U5 gAo
Azretdet, Wl FAlE Alde AZS 8 FA
£ AT

F8 FES VISR A, dolE 7E5AA], g
2 U5y 7kEE s Y 60,000 G7FA] AlS 0]
7F53F Endeveorle] 7IMI0-60KS AFE-3LTE 7HEE
A= HUE Fxo] X35 o]&std #A4 F4l%
o A3IAth Hloly 7|FEA = T4 LK ZHE
F-FHo] AAHH 7MEE AA AsE 7SS

S0l g AARE 2R AEE A4 W 3
2 HEE g8 3% AL SR e B9

ZF43ey. Eo g2 degE CRI23 HiE Y
olgal o, WEHH WiEE B Ay stol @At
2 Q% &Aoo 2 HE HEIH.

Z@A] AFEE AEE FAAE STS630S A
I, FREEFE 1Ase 9ES 3 JUE

T OSTS3032 ARSItk 19 wA B vl

AL e 7|48 8] A A27AE Al1E(2024d 249) /25



AL7075-T6 AAS Agsle] ZHAY &= FAE= 121
kgl 2 G4 H 3ot

‘ Plug | |Battery‘ ‘ Data recorder | | Main body ‘

[ Aing nuts_| Ring nut2

(Accelerometer installed)

Ring nutt1

Fig. 2. Sectional view of bird assembly

Fig. 3. Geometry and weight of bird assembly
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Fig. 4. Crater geometry and depth after test
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Fig. 5. Shock deceleration—time curve for Gas—gun test
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Fig. 8. Penetration depth in Num. analysis
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Fig. 9. Kinetic energy graph in Num. analysis
Table 1. Kinetic energy table in Num. analysis
Time[ms] Energy[mdJ] | Damping ratio[ %]
0.00 8.67E+07 -
0.25 8.11E+07 94 %
0.50 7.28E+07 84 %
0.75 6.07E+07 70 %
1.00 5.02E+07 58 %
1.25 4.33E+07 50 %
1.50 3.94E+07 45 %
1.75 3.55E+07 41 %
2.00 3.33E+07 38 %
2.25 3.21E+07 37 %
2.50 3.08E+07 35%
2.75 3.03E+07 35 %
3.00 2.97E+07 34 %
3.25 2.91E+07 34 %
3.50 2.90E+07 33 %
3.75 2.89E+07 33 %
4.00 2.89E+07 33%
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Fig. 10. Deceleration result graph without filter
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Fig. 11. FFT analysis graph of Gas—gun test
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Fig. 12. Graph comparison analysis
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Table 2. Exp. and Num. result

Category Unit Exp Num bev.

' " [%]

Penetration depth | [mm] 135.0 137.2 102 %
Duration time [ms] 2.16 2.50 116 %

Peak G [G] 16027 | 16550 | 103 %
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