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[H2hA, Q EHFO| ABIS Ch2 Tt Z00] LIBEMS XU Shell(@D Q|2h, 57 S42 chets)
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S 0| M= Shell, Liner, H2| 2¥ Q| Head-foam= 22 & 0] s S TS

= O - L
;E o :U«i g wﬁ"<"
< 3 NN
= B .
] il o
g Liner
= -
= b
=] —_—
= M U
g '
V7]
()] ° <2
g
&
Pt
&
B b
; £
o <\
N XD
. mz%?;i

Seoul National University of

X Computation Mechanics & Design Lab
Science & Technology



ObM Mg Ta{3 QEHI0| W AT A J\ ALTAIR

'l Se(.)ul National University of Computation Mechanics & Design Lab
Science & Technology




t¥ M52 DE{st Q EHIO| |ol XXM

.\ ALTAIR

2. R
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3. Sl A
3.1 Materials
3.1.1 Shell

Name Value
Solver Keywaord: /MAT/PLAS _JOHNS/
ID: 4
" - e N : CFRP
Shell (&8B! 2|2h2 LfE&EH0| 2 E|0fofF sth, HF 2 Calor O
242 FZo| OF 458 Boj= £ Q7| ROl MY
CI)_l- %I-Ao-i % 7|'IL| XH E% A._ xo-l OH Ol: ?_H:|' User Comments: Hide In Menu/Export
Card Image: M2_PLAS _JOHNS _ZERIL
- Type: PLAS_JOHNS
'6:| = AFSH i 2FEA |:|_.|_'O ol = ElA Regular_OR_encrypted_fl,,,  Regular
Jil){ Xtoif HHOE BTEMEM HO| 0|85 = B | heaaron e .
M USHEEIAE] (Carbon Fiber Reinforced Plastic : Ref_Fho: 00
o o o Rho_lnitial: 7.89e-09
CFRP)2 A= =740 S stH A== O|F0 d = E: 30000
Cl= oIC} & MAHBLIALC Nu: 0.2
|-'_ = Ol'O‘” o Ol-N\ I- lflag: 0: Classic input for Johnson-Cook .,
SIGY: 2000
e b: 450,0
HZO {52 JOHNSON COOK BEZ HAISIROH, 2 -
o - - :
ol A+E2 =S H15H0] 25U . P
c: 0,005
EPS_DOT_0: 1.0
ICC: 1: Strain rate effect on sigma max0
Fsmooth: 0: Strain rate smoothing is inactive ...
<CFRP Materials>
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3. ol A
3.1 Materials
3.1.2 Liner

Aoo|l 54 552 4 FE22 HIF0I U= Linere
reference LES 2Q5IRAS M, 54 5+ =dL = U
= M=l gz iEalilffol?il(Expanded PolyStyrene : EPS)
2(E) AHEg S =olstArnt

o
EWOF@SO 34“-%'\054 EPSE= =
Z/40| ZOtX[= B HE2 E0[7| [[H--Oﬂ EPS &
3[ton/mmA2] 2Lt &2 2 8[ton/mmA2]Ql EPS28=
o O
AA .

0001

EPS= & Xf0|7| I{Z0| MLAW70 card& O|
S2 BASHALE

A7| =20 ”JOI &
&7t

&0t M=2

Name

Solver Keyword:
ID:

Name:

Color:

Include:

Defined:

User Comments:
Card Image:

Regular_OR_encrypted_flag:

RefRho_Option:

Rho_lnitial:

ED:

MNu:

E_rmax:

EPS_max:

|_tens:

Fcut:

|_smooth:
N_load:

+ loadfID:
STRAINRATE:
SCALE:

MN_unload:

IFLAG:

SHAPE:

Hys:

HEAT _Input:
YISC_PRONY _option:

Value

SMAT/FOAM_TAB/

6

EPS28

[ |

[Main Model]

[

Hide In Menu/Export

MLAWT0

Regular

=

2.8e-11

4.0

1e-07

45,0

0,98

0: Same behavior between the com,.,
0.0

0: Strain rate smoothing is inactive (..,
1

(4) EPS28

0.0

0.0

0

4: Unloading is fucntion of loading c...
0.0

0.0

]

]

<EPS28 Materials>
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3. Si| A
3.2 Load

3.21 58 85 M

ngt

A

T/t 7|2 EE RN ZWSt= 54
X2 #=0] : 1830mm

X7 &5 . 6000mm/s

5= 3l 4 X|H, ZF 234

jot

A
T

1830mm2| x| 0| X|= =28 SA0f ) A Lhst

,
"RI|EE =\/2xgravityxheight = 6000[mm/s]"¢l 2& Of| X[}
[[t2tM, hyper-meshOM SO ol £ & 125t AS ZH
Of 7bZAH |IXAIZ|L 27|EEE REH0I0 55 ds Aledg a8

HAtSHAC.
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|

3. ojj A
3.2 Load
3.2.2 5= X|H
Ol Z= X2 & 4X|H O|X|B 7|E A0 A
SO Z)2] 2 AR A= 90° X|HOA sijAd=2 Z

=7t ZlsBEHOM TSt 54 S MY
90° X| el X[ 7t{ =7 7MY =22 =0
'6'H-5|.01 |:|.

o AN .

Table 2 Peak acceleration and H.I.C. for impact sites

in flat anvils

Flat anvil
90 IBack45° Front45™ | Right45”

Peak
Acceleration,G | 27148 | 24930 | 248.66 | 239.06

90° > Back45” > Front45” > Right45’

'l ‘ Se(.)ul National University of Computation Mechanics & Design Lab
= Science & Technology
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3. 5| A
3.2 Load
3.2.3 Load % Boundary condition

5= d5 A2 L3t 20| 2ARSH QUL
Entity : shell, liner, headfoam
Initial velocity : 6000[mm/s]
Gravitational acceleration : 9810[mm/s”2]
Entity : the bottom corner nodes of anvil
Boundary condition : X, Y, Z, XX,YY, ZZ
'l Seoul National University of Computation Mechanics & Design Lab
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3. Sl A
3.3 Contact

1) Anvil_shell
Type7 : Type72| node to surface Y& S AR},
master: anvil, slave: shell2 X| &8} AL}

2) Shell_liner
Type2 : ShellZf liner= MM 2 20{Y= A 22 HE
2 20|7| Z0] Type22| tied=HES ALRBIRLE.

AN

—_

2) Head-foam_liner
Type7 : Head-foam1} linerQ| ME L Type7 o BE2 At
&5l ALt Head-foam2 EHEX| 7} OfHl Z M2 BALSHR

g 710f head-foame master2 £, linerE slaveZ X|J5I%
Ct.
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3. off A
3.4 7[5 & O|O|H

= summary 3
1 CENTER OF GRAVITY

COMPONENT NAME | ID | MASS | X |
-

Headfoam | 2 | 0.01003460884245

- 2F (0.1, 0, 25)

Hyper-mesh®| summary 7|s& &850 HZ|2¥| FASHE 7ot FASdu 7t ¢
LEOM 7SS SEOHRALL

1)
rot
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4. | X3}
4.1 %| X3} Ho
4.1.1 Dj7EH S

T1 = liner 7 | EPYEENT=D
o~ P \“" “V,lv

| X Stof| AFRE Of7H 4 CHE I 20| Linere| S7A
o Shello] 7 & £7Hx| o] @42 MY
reference 2 &l O| X|£E &80 7|F X|£=E ™ol
T1 67tX|, T2 47tX|Q] ZY &2 & 247IX|Q] HRE
oh= QU

T2 1234123412341 234123412314
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4. X| ™3}
4.1 | X2} H9
4.1.2 H|<x=H

KS G 7001 S48 AT E 782 5.10(= Ch=1t €0 21 7K =9| 7|F0] EA|E 0] AL,

"RE SR AHHZ0| AU 300G0| e 4 KTt E7|X| REOIOF o, 150G 0|2 &4
SRS W O 71I“—.‘ A|Z+O] 4ms O[3 P0|010F L
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4. x| ™3}
4.1 X| X3} 9|
4.1.2 §|&=H

[ = FXAt = m Xa XAt
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4. x| ™3}
4.1 Z[Hz} Ho|
4.1.2 §2%=H
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4. X| ™3}
4.1 | X2} H9
4.1.2 H|<x=H

KS G 7001 S48 AT E 782 5.10(= Ch=1t €0 21 7K =9| 7|F0] EA|E 0] AL,

"RE SRS AHE0 AN 300G0|Ee FF TrEE=7 H7|X| ESOHOF SHH, 150G 0] &2 54
ZHEE7dZE I 3 74I’—.‘ A|Z+0| 4ms 0|5 P0|010F okC}.
M2t = A0 E 78 512 M =ds HEAZ| == X HeHE TSR
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4. Z| X3}
4.2 8iM ATt 714 E o|o|Ef
T1 = 17mm
400
1\
1\
350 "/'\'
A
& 20 i\ |
LH ,," i _ =
ﬂ[ 500 y/ \ 17/1
;;I j/ "\ —_——-1772
of 150 ,24—%_ ————— 17/3
/ N ----17/4
100 \‘\
j "\
1) Y
\

0

0
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4. | X2}
4.2 ol Eat 7t5 H|o|H

T1 = 18mm

400

350 !
300
"\ l
w| g

200

IEEG)

1o

of 150 Ry - -1873
100 \;‘\‘\'\ ------- 18/4
\\ ’

50 } L\ '\_

0 Le X =
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
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4. | X2}
4.2 ol Eat 7t5 H|o|H

T1 = 19mm
400
350 -
I\
[ \
! \
300 Yy a—
R l
G 250 4
H 7\
& 200 P/ — =191
™ J‘ ——=-192
mi‘: 150 ?‘—"\\\
0 e | . e 19/3
/ A%
100 ' - L eeeeee 19/4
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50 ‘..|\\.
J K
0 L« S S s aaens s e ]
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
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4. 2|53}
4.2 314 2l JHSE Ho|E
T1 = 20mm
400
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300 ,'/:\
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o
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4. | X2}
4.2 ol Eat 7t5 H|o|H

T1 = 21Tmm
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N =

~N o O s W

g

CENTER OF GRAVITY
COMPONENT NAME

LINER 20
SHELL22.1

Number of Components:

iD

17
23

2
IMass of Model: 0.00499819'

Center of Gravity for Model

<18/2>

B summary &3 B mass B3 I

I

MASS

5.4288745649E-05
0.00494389763277

X: -6.06726E+00

X

-1.795517855E+01
-5.936721577E+00

Y: 1.260651E-02

Z:

Y | zZ |

-1.336524016E-03 | 9.5576069805E+01 |
1.2759618757E-02 | 6.5877896117E+01 |

6.620047E+01

1

NS

CENTER OF GRAVITY

COMPONENT NAME

LINER_18
SHELL18

Seoul National University of

Science & Technology

MASS

4.2734218702E-05
0.00232850577543

X: -5.66656E+00

I

I
I

X

-1.761384124E+01
-5.447296010E+00

Y: 1.880532E-02

Z:

Y | Z |

-1.761136955E-03 | 9.3941540299E+01 |
1.9182766076E-02 | 6.1551284959E+01 |

6.213502E+01
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5. Z&
5.3 7|CH = 1}
AREL=7| E|O|||Hc'>1
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