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The analysis and optimization of dual armor plate considering
EQPS

a4t +AE" g™
Park, Myungsoo Yoo, Jeonghoon Chung, Dong-Teak

ABSTRACT

For the precise analysis of high velocity impact problem through FEM with element erosive method,
the adequate mesh size and critical equivalent plastic strain{EQPS) is chosen prior to the simulation. In
this research, it is strongly required from a standpoint that critical EQPS is used to decide whether
perforation occurs or not. The optimization of dual armor plate consisting of 4340 steel and 2024
aluminium against a die steel sphere with high-velocity has been suggested using Lagrangian explicit
time-integration code, NET2D. The response surface method based on the design of experiment is
utilized for the size optimization. The optimized thickness of each layer, in which perforation does not
occur, the strength of multi-layer is maximized and total weight is minimized, is obtained at a constant
velocity of a pellet with a designated total thickness.

1. ME
2% 25 % FANHL A A¥Y Y, A4 By, FARA PHoE el A o3 4YY
e 4 & % Qrke FHol o} AAE PR A7/ o2 S o) eiHT 1

o
e
J.L4
"9

AT W7t PR, £ FEA} o= 57 o9 FER AP 3
w4l 2AZ AY A7k oW @l Utk wEd FARAL PHE 49 pEoz
3¢ vgﬂom 20% 3E% 2 AT RIS 0] Asaet? olgw o

9 (Explicit Time-Integration Finite Element Method)o] §&38t4 2d 4 glth
°olm Yoo 5& AZHE 22 ME o1 4¥ 23¢9 14 Z=9 NET2DE S8 23y £4%% 2

* B -AAst ety Z AT Hand
» AN HER 7 AFTHE ny
o BRI EREYRR AAER 2B Y 0

- 111 -



Table 1. &&-3F 2|9 dFvjg 243 (B9t Gpa, mm, mg, us, ©)

S2uly | 0265 0.426 0.015 0.34 1.00

T4 250 ¥ FNEAYE Mstath £, 339 84 2= NETDE 2 o]Fo Awele] 12
AANEEC B Ao o] EHALY I F Yoo 5L steelA D F 2oz o|olrl Tz B
Asdd g A7E FPsAt o] AT AR} FHUR WA AN FA F& dAHA FA4
& Aelold T Aol FAuE 2 A A B AULES} = FRE B FAN 5
AQATE A3} ol FAHE FYHAL Aottt Yoon” S NET2DE ol 43ld 53 £5&
T OGFZAE AYstA o] AdFAME AS7AAY FHEt BH A F3Ho| g 74:% HEA
A FA, HAY AU 14 FES ¥E B HE4E F e BHES ANSIA Fu £F 2349
4 2= NET2DE o3, 7 B52 Al B Steel2 o] F02 B4} Alo]o] dojuy: FEH
FE FALAUEES 2og £X BAPEE B39 dA 8 AN A 4288 48 + ¢
£ UHES AMNSIL, olF EUR A 729 A% A e A% JAYE Pt d@

)
kKt

4
Otk
”

21 Mg g2l

& FEL PE BAE AETLL dolME HHY BwYS At B8 12 SUd A4 ¥YS
7] WZel o|8 HA3) BIY F Uk FYEHA Ado] WEFHolg & & gtk o A P
A4 F Wds Zgas W8E 45 28 a3 24 43 A9 S exo #AY WaE ¥4I ¥
A £ de TARRNeE 2&-F 2do] ¥ AMRHT gtk £&-F 2de oy 7HX oad &
3} uddsiste], ge g Egder 23 5 UEES FojUth EF FAHog #FAst,
47 ANBdold o HEF F o] B&A 2ES2Ad AW MMl ]S Lol 2Y F
.Y a2 Jablokov?5L STo} WHEY Wl WE o WP RdYsy) Y £2&-F vy
718 AHgatgth Hubert' "5 E £&-2 2499 7149 2 71681, 0|8 ol 83te 1200m/s0l4te)

_l

D% $ES PE UBE $ES BUY Stk E o8 EYZ 3o Agedolde @ Asish WA 49
Ao B FPIHE A2 T £ YUk of AFANE BE B4 3 IF0IES mEYe A4 A=
UEr 4 Qe E6-% 29e FAREN0Z Asa

-7 Y
=(4+Bs")(1+Clnz) 1—[—LLJ
melt Tf

- re (l)
A7\ A, B, G n me 27zt 7 AR wWE SANE Ul ol HF3E k2 Table 19 A8t

al
, £EL 7 2RNREN ANNEE S5 YWY E Ty 28T Toas

At oy PR

27t 7)1F L&, 58S 9udt Al F A A8 He REHE e ov AFE B A
Z4d "ol #Hsln ¢l Phenomenological Material Method(PMM)EHe AZ A 2H2E o] &35
E}—.(S)

- 112 -



EQPS of Aluminum MAX EQPS of Steel
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Mash dependency
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Table 3. 33} 243 NAA®

Initial model Optimized model
Improvement
upper:lower=(1.0:1.0) | upper:lower=(1.35:0.65)
EQPS 0.253 0.237 6.18%
Mass(g) 83.57 76.62 8.31%
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