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Fig. 2 The schematic view of the SPH Nodes tied Fig. 3 The meshing for the plate in the coupling method
to the FEM elements of SPH and Lagrange

3.2 METTEHIKE

T RS Z) SPH 95 555 Lagrange Foc A5 (U B2 A2 OBy, MG rikrh s &
BR g AR W X AR 4 fh S 1w 1) SPH 1Y A5 R Lagrange 8.0, M T A 77 b 19 B 6058 8 A7 % I
iy A BRIT I b0y B R T B A BR T R T b By 0 g AR R AR T SPH T AR E A B B R
T SPH KL B RN I 028 38 7R I Bl b AR b4 RSB SR A 2 A RE B I T (AR AR AR B E A
(ST ST EE W i U IRS) o3 & B s v a = v a4 7 v = 0 1 el £ A R = i Ml A 2 D S e e o
AL o A0 G PR T A SR AR S (] Y A A . X TR R R A SR T SPH 1 A A T O ) B,
% J& Lagrange JICXF HAEH L SO et — 4 7H 50 F Lagrange B0 1% 7 Ol B B, 2255 & SPH Y
SO AR T

4 E 4

4.1 MRSHEERHRE

BEX L v ST ARSI, A R RS A SPH kb AT T A T MIE A A s R AT AR
THE R 1100-43 54 . 6060-T6 45 Ak . e i ILE A28 0.5 cm, HUILEBE N 6 km/s. 768 = H Al
FAEOCT SRR B PR TR 8 T 4548 3 ) 22 M &8 T 28 0T 40 T AR 1 a4 3h g 2 7
1100 FR 1 6061-T6 §5 A4 FHE AS A 53 i 398 I A9 il 43 J L] S 80554 P S BA T AR i Pk T, I 7 3 5



388 = H L7 i 2 Eild %19 %

Hh ST RE AL AR A ORI ASE R 14 R U 4K 593 14 A5 A (Mat-Elastic-Plastic-Hydro) o 3 #4% 58 #3 4 482 %1 7
LA FH A i 8 A4 R 25 T 0 B4 8 DR ol 3P A A Al 80 98 1 A8 T B R R B A I A TR A — b A Al i
o R 1 T R SR OL AR 9 24

®1 HEAMBESH

Table 1 The parameters of the projector material and the plate material

Density Material Yield stress Sound speed  Griineisen  Failure
Material ] EOS
/(g/cm?) modeling /(GPa) (km/s) constant strain
1100-Aluminum 2.67 E-P-Hydro Griineisen 0. 345 5.10 2.0 3.0
6061-T6 Aluminum 2. 84 E-P-Hydro  Griineisen 0. 290 5. 24 2.0 3.0

4.2 HEEYPER
P 4 2R TR & 7 IR AU U W BOE B B 7 = [ TBT 5 OS2SR AT SPH J7 SA AR AU 3 AL o A

R = .

LS-DYNA user input
Time=3.2997

LS-DYNA user input
LS-DYNA user input
Time=1.299 6

Tl &%

A‘“wi.{! ;’g}

41’7'!* 5'?“«.
LS-DYNA user input
Time=2.599 7

Time=0.599 66

4 RS I EBERT R S AE 1=0.59966.1.2996.2.5997.3. 2997 us FHAYIL S
Fig. 4 The debris shapes by the coupling method at the times of 0. 59966,1.2996,2.5997,3.2997 us
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Application of the Coupling Method in
Simulating the Hypervelocity Impact

WU Yu-Yu,HE Yuan-Hang, LI Jin-Zhu

(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract: Compared to the traditional numerical methods, meshless SPH method is more suitable to
simulate the hypervelocity impact in that it can simulate the material interface clearly and overcome
the numerical instability due to the large mesh deformation in the LLagrange method. In SPH,in order
to get the physical value of one nodal at time ¢,it is firstly required to find the neighboring nodes inter-
acting with it, so the calculation speed is slower and the calculation time is longer than that of the
FEM. This paper adopts the coupling method of SPH and Lagrange to simulate the 3D hypervelocity
impact problem. The results show that the coupling method can save largely time while keep the accu-
racy approximately to that of SPH.
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