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Abstract In order to explore the impact energy release characteristics regularities of two typical high-entropy alloy
materials, using the ®14.5 mm ballistic gun launcher, the quasi-sealed test chamber system, two typical high-entropy
alloy fragments, the FeNiMoW and the FeNiCoCr, were carried out the release energy effect tests at different impact
velocities. Furthermore, the test platform was used to study the penetration and damage effect of two high-entropy alloy
fragments to multi-layered targets, which were placed to the bottom of the test chamber. By changing the thickness of the

steel target fixed in front of the test chamber, the impact release energy characteristics and damage regularities of two
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high-entropy alloy fragments to the subsequent multi-layered targets were studied. The study found that FeNiMoW and
FeNiCoCr high-entropy alloy fragments began to react releasing chemical energy at around 1356 m/s and 1217 m/s,
respectively. There was no chemical reaction reacted below this velocity. It was obvious that the impact velocities had a
great influence to the release energy of the two high-entropy alloy fragments. As the velocity increased, the energy
release response of the fragments became more intense, the peak overpressure showed a rising trend and the rising
velocity became faster. As the thickness of the front steel target increased from 1 mm to 5 mm at an impact velocity of
approximately 1600 m/s, it could be seen that the peak overpressures of FeNiMoW fragments showed a rise trend, and
the peak overpressures of FeNiCoCr fragments showed a downward trend. In the process of the fragments perforating the
front steel target and penetrating the multi-layered aluminum targets, the reduction of the release energy reaction degree
will contribute to the enhancement of the penetration effect of the fragments, and the more increasing thickness of the
front steel target will reduce the penetration and damage effect of the fragments to the multi-layered aluminum targets.
On the other hand, as the thickness of the front steel target increases, the area of the first layer of aluminum target

damaged by the fragments first increases and then decreases.

Key words quasi-sealed test chamber, energy release characteristics, multi-layered target, damage characteristics
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Fig. 5 The impact reaction of typical fragments in the chamber (continued)
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Table 1 Different peak overpressures of two high-entropy alloy

fragments at different impact velocities

Shots Material mlg v/(m-s™") P/kPa
1 3.40 771 0
2 3.40 1356 5
3 1.84 1482 7
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4 1.87 1501 4
5 3.29 1535 15
6 2.22 1692 14
7 1.88 953 0
8 1.88 1217 3
9 1.87 1610 6
FeNiCoCr
10 1.83 1707 8
11 1.86 1725 59
12 1.87 1804 42
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Table 3 Typical proportions of FeNiCoCr components
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Fig. 18 The damage of FeNiMoW on the multi-layered aluminum plate
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Table 4 The damaged areas of FeNiMoW on the multi-layered
aluminum plates after penetrating the diferent thickness

of steel-targets

Damaged areas of LY 12 Al targets/mm?
Thickness of front

steel target/mm first layer second layer third layer
front front front
1 14452 1809 0
2 16468 0 0
5 15205 3169 0

RS T 2 L) R e, T 28 R AR AR R N Y
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BRI 2 AL S5 AH A2 A 2 momy R S 38
t P 15 mr %, BEAE BB A RE N 1 mm 8K S
5 mm, S NRR BE e B OK G BRAG, izl i
ZLAE UM . XL T FeNiMoW 484k [ b i B
FSCIRD 7= 4y a8 AR T 380, B IR S Bk v, i
(1) 2 FLEB A RE R SS. 5— U7 i, AR 4 vl A, B
HPE AN JE A AN 1 mm 35K % 2 mm, FeNiMoW fif
TR S 1 i, 0 AR S04 TR RRURE K. 1 i 0 A
ARLLI K% 5 mm I, ST AR, XIS H
Jr BRI R A T3
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1 mm FENHS, T —. SRR SRR
AL, MAE S = 2 ROAR EJE iy, 4240 2 mm /Y E 4N
B S, R R AR A 5 — R R BB R AN %
AL, FERP R 0 2 AL SR A RO 5. 20, A
JEEEREINA 5 mm B, A 0 5 — R BRI 4 L 5%
k5. BB 16 RI %N, BEAE AT E AL E AN 1 mm
BOR % 2 mm, g R B R G, 5zl
il F 2 fLAE S AH . 3% S BT FeNiCoCr 56 V. Ji5
AR ECIR)PE RE RAR T B, Fe NRE P BRARR, A )
(0 2 LB B ) . 5 — 7 TT, AR S AT A, Bl
HITE NI EEE M 1 mm # K% 2 mm, FeNiMoW
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Fig. 19 The damage of FeNiCoCr on the multi-layered aluminum plate
after penetrating the diferent thickness steel-targets
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Table 5 The damaged areas of FeNiCoCr on the multi-layered
aluminum plates after penetrating the diferent thickness

of steel-targets

Damaged areas of LY 12 Al targets/mm?
Thickness of front

steel target/mm first layer second layer third layer
front front front
1 8394 3290 3413
2 10557 2688 1618
5 5035 544 0
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1800 m/s T4 J5 3 [l P PP il 1 28 sl 5 < 00 o
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J2 EAR I S AT R PRI, 1F8 T AN [F) AR X 4
Folr 7R 0 A B TR P R BE S R RERIOR S SR AT
Je BRI RS e, 1B g5

(1) FeNiMoW Fll FeNiCoCr A Fi & fig 52 V. 13 {5
RSN 1356 m/s F 1217 m/s, 35 31 s 3 E )5,
A o 0TS )38 It P Rl e A e B e S Y. AR
RERCR EE WA GR. 7F 500 m/s ~ 1800 my/s 145 YU [ 7,
BT R FeNiMoW i 1y o ) 3 B KRE RERICR Ay
16.47%, A7 i 5 FeNiCoCr A} 7yt s W 5 KB fE
MR N 32.18%.
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B HT T FeNiMoW 7Ef: 2 mm i & 4K ¥ 18
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i 1 mm {7 AR IA B I KR BERCR (18.6%).
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