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ABSTRACT 
The purpose of the study is to verify FEM (Finite Element Method) explicit element type 

performance with Hopkinson Bar (One-Dimension Wave) system. It is cost a lot about designing 
and building a basic experimental system to measure and get dynamic data especially transient 
behavior. Besides, we need to choose the suitable and right device, such as high G sensor, high 
camera, and strain gage at correct position. It’s important to know the element type performance 
using FEM software. Therefore, we use the Hopkinson Bar system to verify differences among the 
simulation, experimental results and the analytical solution. The simulation performance was 
compared with LS-DYNA & ABAQUS. To sum up, the results were very close among these three 
different methods. 
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2.1  Hopkinson Bar  
    Bertram Hopkinson 1914
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2.2 (One-Dimensional 
Wave Propagation Theory)   
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2.3 
(experimental data & analytical solution)  
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  DYNA

3, 4, 
(1)Hex (C3D8,C3D8R,C3D8I, Eq=1,2,3) 
Element: 52155, Nodes: 60632, 
(2)Tetra (C3D4, Eq=1,2,10,13): 
Element: 54772, Nodes: 17642, 
(3)Tetra Quadratic (C3D10M, Eq=16) 
Element:54772, Nodes:104587  
 

: 
Abaqus Elastic, 
DYNA Mat001; 
 

: 
Abaqus:  
General Contact,   
 
LS-DYNA: 
*CONTACT_AUTOMATIC_SINGLE_SURFACE   
 

 
Abaqus 

6.12-3 ( ) LS-DYNA mpps R7.0.0(
) Hex 8  

Abaqus
(Hex, Tetra)

 
 LS-DYNA Element 
Formulation Hex 
3 Eq=1,2,3 9

Abaqus  

Hex
LS-DYNA Tetra

Eq=1,2( ) Eq=1,2

DYNA eq=4,10,16 Hex
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 Hex
C3D8R(55 ) Eq=1(63 )

ABAQUS DYNA 12.6%
Tetra C3D4(94 )

Eq=10 (59 ) DYNA 37.2%
Tetra eq=1,2

 
 

 
   Abaqus

DYNA
Tetra eq=1

eq=2

DYNA  
 Abaqus Standard
C3D4 C3D10M Hex

 
 
 

 
[1]

94 7  
[2] LS-DYNA_971_manual_k_rev1 
[3]Abaqus HTML Documentation-6 12  
 
 
  

Cost Time( : ) Cost Time( : )

55 63
188 139

485

177 147

486

Element
Formulation

C3D8R
C3D8

C3D8I

Eq=1(Default)

Eq=2
Eq=3

Eq= -1

Eq= -2

Element Type

ABAQUS 6.12-3
(8 Core)

LS-DYNA
MPPs R7.0.0 (8 Core)

Solid:Hex 

 
1 ABAQUS & DYNA   
Hex  

 

Cost Time( : ) Cost Time( : )

94 151
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301
59
167
631

505 876Eq=17C3D10M

Eq=13

Eq=2
Eq=4

Eq=16

Eq=10

C3D4 Eq=1(Default)

Solid:Tetra
ABAQUS 6.12-3
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LS-DYNA
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Element Type Element
Formulation

 
2 ABAQUS & DYNA   
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3  DYNA Hex  
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1-2 Hopkinson Bar  
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(A) t=0: V . 
(B) t=l/4c: f’ g’

. 
(C) t=3l/4c: f’ g’

. 
(D) t=5l/4c: f’ g’

. 
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7 (0.4ms) 
(Experimental Data) 

 

 
8  ABAQUS (Hex+Tetra)  
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10  DYNA Tetra  
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(Steven Ting): 

Steven.yc,ting@foxconn.com 
Yahoo mail: yuchenting@yahoo.com.tw 
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