XHR| 2 X
HyperMesh

Crashworthiness

Computational Design Laboratory
Department of Automotive Engineering
Hanyang University, Seoul, Korea

E!. .:H; [Hg-l.l_IL @ D L §E§g:tational

HANYANG UHIVERSITY

ST
e
H O R
o == A

il

Copvriaght © Computational Desian Lab. All riaghts reserved.



« OIX =X

» Non-linear joint moment analysis

» Mid rail analysis
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FIRST ORDER ANALYSIS: CRASHWORTHINESS

2004-01-1660

First Order Analysis for Automotive Body Structure Design
- Part 3: Crashworthiness Analysis Using Beam Elements

Hidekazu Nishigaki
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Noboru Kikuchi
The University of Michigan
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JOINT MOMENT ANALYSIS



Of| X|: JOINT MOMENT ANALYSIS

 Shell &

Gl o
E—.

| S7F

N Micros

d1 Excel = Rot_Mom

#1700 s%© ARY )\jl{}ic«» P D SIS NI I
Reaction force: [zH ey s - |‘?|2 f-ﬂﬂﬂ]'l-ﬂ“” ]&]'J =k
|[ms Bt i sB sy EEEE@ %, W EE LA MED|FE
an 3‘—‘—-" ST R B
& E S
1 Rotztion[rzd] Mornent [Nm]
2 . 00000 0.CODC0EROD
3 Calculation 1,391 50E-03 5.39371 EHO2
4 2 6624 0E-03 1.08006 E+03
6
T 3500
8
g
Nal 3000 ‘
|11 | g
12 2500
18: (=) f
14 £ »
| Z 2000
16 £
17
7 8 g 1500
15
L=l <
|20 | =
AN 21| 1000
g5y 22
Bending Angle: 2
24 500
) 5|
Lot .,-—nr'—“"q—‘“ I\'IOI]'I el’lt gg'ﬁl_l 0 L )
M=Fx AY & 0.1 02 0.3
a0 Rotation [rad]
31 1 T
5
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HYPERCRASH 4!i¢H
HyperCrash2020 A& =
Working directory &7
(22 mo] Y= EHE
X))

HyperCrash

User profile, Unit system
M
= O

-0
c
S
iy
Ju

Altair HyperWorks™

2\ ALTAIR

Working directory: |C:/Users/Namhee/Desktop/Week12/Model_01

User profile:

Unit system:

User interface style:

[v Always show at start-up \3 8 Run 1 Exit
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‘& Create New

®

Create Template

v

¥ Airbag material 3
» Composite and Fabric 3
Connection 3

Elastic and Hyperelastic 3

Elasto-plastic M Johnson-Cook (2}
Honeycomb ¥ Zerili-Armstrong (2)
Hydrodynamic ¥ Hyd. Elasto-plastic (3)
Rock and Concrete ¥ Hyd. Johnson-Cook (4)
Visco-elastic » Ductile damage (22)
Fluid » Ductile damage (23)

Non turbulent flow Plastic brittle for shell (27)

Hill orthotropic

Turbulent flow (32),
— " — -—— -y

Other Piecewise linear (36)
————— -

User Material Hill ortho. tab. (43}
Cowper-Symonds (44)
Zhao (48}

PLAS_TAB

&

[

D

Title

Local Unit System

[RHO_]} Initial density*
[RHO_0] Reference density
[E] ¥'oung's modulus*®

[Mu] Peizsen’s ratio®

[Eps_p_max] Failure plastic strain

[Eps_t] Tensile failure strain

[Eps_m] Tensile failure strain

[C_hard] Hardening coefficient

[F_smooth] Strain rate smoothing

[F_cut] Cutoff freguency for strain rate fittering
[Eps_f] Maximum tensile failure strain

[W'F] Strain rate choice flag

[fct_IDp] Pressure vs. yield factor function
[Fzcale] ¥-Scale factor for yield factor function

Mew MAT 2

MWone
- ————————————— -

: 7.85E-6

o

: 206 ]
B !

=0l =l=l==

0

0: Strain rate are total strain rate
None

1

[Fet_IDE] Function identifier for the scale factor of Yo |Nene

[EInf] Saturated Young's modulus for infinitive plastic £ |0

[CE] Parameter for ¥oung's modulus evelution

Heat

Copvriaght © Computational Desian Lab. All riaghts reserved.

0
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Piecewise linear(36) X =
AR A
o O

Mz =284 2
[RHO_I]: 7.85e-6
[E]: 240
[Nul: 0.3



PLAS_TAB

&
e

[Eps_n] Tensile failure strain

[C_hard] Hardening coefficient

[F_smooth] Stra rate smoothing

[F _cut] Cutoff frequency for strain rate fitering
[Eps_] Maximum tensile failure strain

[V/P] Strain rate choice flag

[fct_IDp] Pressure vs. yiskd factor function
[Fscale] Y-Scale factor for yield factor function

BinGE

0

0: Strain rate are total strain rate
Hone

1

[Fct_IDE] Function identifier for the scale factor of Young mod| None

[EInf] Saturated Young's modulus for infintive plastic strain |0

[CE] Parameter for YYoung's modulus evolution
Heat

4

Strain rate

Fscale_1

[Fscale_1] Scale factor ordinate (stress)
[func_ID1] *field stress function*
[Eps_dot_1] Strain rate

Support

ndow

x: 0
fix): 0
Validate

0
]

O Lock sorting

func_iD1

{1] New FUN

Function name

1.00E+000

0
5.00E-001

0.00E+000

————————— ———
1

1
0.00E +000 5 DOF-001
X

Foiders

C:Wsers\Namhee\Desktop\Week12Wodel 01

1
1.00£+000

~ Fies =

A}

Waterial_Property.tet

% —————————— - -
A Week12_Wodel_01.fem 0017

02

Report_Wesk12_Model 01\ + Wesk12_Wodel 01.html 04

c 4 06

o 08
18

EA 3

Recent Files

C\UsersiNamhes\Deskopliask 12\odel_01\Wesk12_lodel_01.fem - .

Selection: C:\Usars\Namhee\Dasktop|Wiesk12\ods]_01 o0

T -

Copvright © Computational Desian Lab. All
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“Define

Stress-Strain curve

(O 922 3

i H "

. function” 2 &)
|

|

“Import curve” 28 2

“Material Property.txt” It
=027

ZE ME HE

Function name

m ¥
Y x
P fx] 5.790000E-001
0 0

35

“333 2.895000E-001

4809

5008 ¢

5575 § 0 000DDOE+00D t !

g 0.000000E+000 1.500000E-001 3.000000E-001
X

Validate

Undo Reference Save Cancel
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2 property ¥4 = FH

"""" (@)
SHELL 1.6mm &=
Iy 2
Title MNew PROP 2 |
Local Unit System None EE"O‘” EM MY
[lzmsztr] Flag for shell small strain formulation 0: Use value in JOEF_SHELL = 1o o
[lzhell] Flag for 4 node shell element formulation (: U=e value in /DEF_SHELL
[l=h3n] Flag for 3 node shell element formulation 0: use value in /OEF_SHELL
[idrill] Flag for driling degree of freedom stiffness 0: Mo

[P_thick_faill Percentage of through thickness integration 0
[hm] Shell membrane hourglass coefficient 0
[hf] Shell out of plane hourglass ]
[hr] Shell rotation hourglass coefficient 0
[dm] Shell membrane damping ]
[dn] Shell numerical damping 0
[M] Mumber of integration points through the thickness |0
[lztrain] Flag to compute strains for post-processing 0: Uze va JDEF_SHELL

[Thick] Shell thickness* L1 L]

[thick] Flag for shell resultant stresses calculation 0: Default =&t to value defined with /JOEF_SHELL

[Ipla=] Flag for shell plane stress plasticity 0: Default value defined with /OEF_SHELL
Support® 'h- tems |

Cloze Save Cancel

I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
[Ashear] Shear factor 0 l
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I

. . . . 10
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RBE2 4/d (1)

RBE2 AH M
,,,,,,, o o
Mesh Editing| Mass N il
] 1 :
g Mode b Title New RBEZ 1 |
— [
[Mode_IDm] Master node identifier® None| 1.
4 Element ’ _ T Master node ZFE: (200, 25,
[a] T translation 1O
i1 i,
@ rart ’ [r] T translation O () Erzae fas : | 40)
. Rigid Body [0] TZ translation 10 Cancel I :
) il [1] WX rotation LI:I ___________ 3 I
1 [e] W rotation |
I~ RBE2 . SF 1
Lﬁ ......... {1 WZ rotaton Support: X2gF 2Lt &
RBE32 I
[Skew_ID] Local skew H:Ienbﬂer of element ZNE, o ' AI_'I E_|'I|
[grnod_ID] Support® None
b [grnod_ID] Support (Advianced selector) = ]
[Iflag] Center of grawity CUTNE“UH 0: Rigid bedy formulation (Mastran) (Default)
:NDDE
1 47
I
| Coordinates 200 25 [40 |
l Ok Cancel
oo o———-o-———=--==== P I, .

—

—

o".'a
.l
l
l

—

|

")
.
1
".',".
-
l'.,:.li

—
—
— .

[ ]
=
o

mwE

|

|

|

|

—————---x------

. . . . 11
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RBE2 4/d (2)

Mesh Editing| Mass N il
(o} 1
@ toce | e I X
& Element b [Mode_IDm] Master node identifier® : N:une|
[a] T translation 1O Pick in graphics
. Part [ 2 (] T translation i O ) Create New
x Rigid Body [0] TZ translation 1 Cancel
_ &l migid gk [r] WX rotation l'I:I"""""'
: /. RBEZ [] W rotation |
e — [f1 WZ rotation
RBE3 [Skew_ID] Local skew 'H:Ienkiﬂer of element ZNE, o '
[grnod_ID] Support® None I
b [grnod_ID] Support (Advianced selector) -
[Iflag] Center of gravity computation 0: Rigid bedy formulation (Mastran) (Default)
NODE ]
I 548 1
Coordinates 200 25 3.3 :
Cancel :
r]

g ——————

Copvriaght © Computational Desian Lab. All riaghts reserved.

MZ & RBE2 MM

Master node ZHH: (200, 25,
83.3)

Support: O|F10f ZF= RBE2
mater node
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LoadCase | RADIOSS Tools Data History)

1

1 i Added Mass

1

1|4 Boundary Condition

S

BCS
I 1
Title MNew BCS 1
ALE formul. O
e o e e e e Tt
= Translation
[TX] X translation
[T¥] ™ translation
[TZ] Z translation
= Rotation
[RX] X rotation
[RY] ™ rotation
[RZ] Z rotation

HEE mEE

[Skew E] Skew Mone
- e

[Gnod_id] Support® 26 tems I
-
» [Gnod_id] Support (Advanced selector)

Copvriaght © Computational Desian Lab. All riaghts reserved.
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LoadCase| RADIOSS Tools Data History Safety Process Options H

§ Added Mass

AP Boundary Condition
£} Concentrated Load
“Ha Contact Interface
T Convective Flux

Eigen and Static Modes

[ T
e -

T ®

Elementary Boundary Conditions Sets

Flexible Bodies
e Gravity Load

Imposed

Inttial state due to gravity load
Bo Initial Temperature
T Inttial Velocity

Initial Volume Fraction

Load Velocity Field

8 Maniarad Wnlimae

<=, Function Window

W @ x

[yl PR T ——

1|57 mposed Displacement

s X N R
5%, Imposed Thermal Flux Density
B} Imposed Temperature

71 Imposed Velocity

IMPDISP
e}

Title

Local Unit System
[Tstart] Start time
[Tstop] Stop time

[DIR] Direction®
—————————
——J[ifunct] Time function®
—— e ——— -
[Scale_x] X-Scale factor
[Scale_y] Y-Scale factor
[lskew] Skew
[leensor] Sensor
[Frame] Frame

[lcoor] Type of usage of the coordinate system
i ———————_—_—_—

b [Gnoed_id] Support (Advanced selector)

Function name ;| New FUNCT 2

N 7 [T R W AT 3,

New MPDISP 1
None

0

o

¥ (translation)
-

[2] New FUNCT 2 1

—————————1———————

1

None
None
Nonge

0: Cartesian coordinates
——— -

0.000000E+000 4>

Displa cementl

Time-|
0

100

Time:

Dizplacement:

0

25 isplagRORIE 001 -

$ -3.400000E+001 =
: 0.000000E+000

e — .

Validate

5.000000E+001
Time

.Undu Reference' | Save Cancel

A
1.000000E+002

Copvriaght © Computational Desian Lab. All riaghts reserved.

Imposed displacement
AH M
o O

AlZE-#H2] 2= 4
(0,0), (100,-35)

Support: Al BHE RBE2
R A 9| master node M EH



-
HExd 4%

T | i @ LoadCase > Contact
LoadCase| RADIOSS Tools Data History & REvE i’ : |nterface5 =l
o . - N + = 1,
: i Added Mass 7 Create New H A.LE.-'Lﬂg!rﬂnge 't.'..'rth gliding (Type 1) : l Dl‘—?—ﬁ —?—%él :'c'>'_ "Multi
1 & Boundary Condit Create Template v Kinematic condition (Type 2} [ =3
ounaa onanon 1
: v De Surface/Surface(Type 3) 1 : Usage (Type 7) =
! C trated Load
: ;‘l enecentrated Loa Data Histon » ModesiSurface (Type 5) : |
| [ Contact nerface Clone Rigid body/Rigid body (Type 6) g
- : 1
: cha Mutti usage (Type 7) 1 Self Impact =]
o [Stfac] : 1
0 1 [Gapmin]: 0.9
f SRR . |1} 3. B ——— . 1.
T - [Fric]: 0.2

Local Unit System MNone . . E

Formulation 0: Classical [M aSt_I d] . E él Al_-| E-—I.|I

[Istf] Stiffness definition 0: Default, =et to value defined in /DEFAULT/NTER/TYPE

[the] Heat contact |

[lgap] Gap/element option 0: Default, set to value defined in JDEFAULT/INTER/TY'PE

[Fpenmax] Maximum fraction of intial penetration o

[Ibag] Went hole closure when contact 0: Default, et to value defined in /DEFAULT/INTER/TYPE

[ldel] Node and segment deletion 0: Default, =&t to value defined in /DEFAULT/NTER/TYPE

[lcurv] Slave gap with curvature 0: No curvature

ladm] Luc:alc:urvatureﬂgg 0: Mot activated
o o .
I[Stfac] Scale factor for stiffness 1
-

S
[dtmin] Limiting nodal time step
[Irem_gap] Flag for deactivating slave nodes if element 5| 0: Default, set to value defined in /[DEFAULT/NTER/TYPE
[Irem_i2] Flag for deactivating the slave node, if the sam |0: default, set to the value defined in JDEFAULT/INTERT
T N N N N
|[Gapmin] Min. gap for impact activ. : 1
T P e e e e e e e e e e
[Inacti] Stiffness deactiv. (init. penetration) 0: Default, set to value defined in JDEFAULT/INTER/TYPE
[Vi=3] Critical damping coeff. on interface stiffness v}
[VisF] Critical damping coeff. on interface friction o
[T=tart] Start time o
[Tstop] Stop time i}
[Bumult] Serting factor o
[Ifric] Friction formulation 0: Static Coulomb
)
|| (Fric] Coulomb friction 0.2
i ————————— -
[iform] Friction penalty formulation 0: Default, =&t to value defined in /DEFAULT/INTER/TYPE
[Ifiltr] Friction fittering 0: No fittering
[sens_ID] Sensor to Activate/Deactivate the interface  None

[fct_IDf] Friction coefficient with temperature function id |None

[AscaleF] Abscissa scale factor on FCT_IDK 0
A e e e oL o R P L] D0 o s o o e o o o o o
Rt o oster surgace - LR B BT )

S ———— - ——— - -
b [Mast_id] Master surface (Advanced selector)

. . . . 15
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ofl 8 #H|O|£ 278

Model > Control Card= 2

Model| LoadCase RADIOSS Tools Datl 1
e 1
Browser 1 | s 1
1 1 J |IFRI Printout |0: Reduced 1
: ® Part : I |0GTYPI Type of GOO-file 0: Defaut :
(B waterial 1 § [ouTe Y000 fie |0: Defaut I JTLI' El- O I E-I AE-I g
I = Property I 1 |00UTYY] Ynnn file format |0: Defaul 1
| Addto Material ’ : : |iROOTYY] Yann fie name |0: Defaut : |
1 Friction 1 [IDROT] Force computation of rotational DOF flag h: Force computation of rotational DOF
1
i 1 1 1
Function
(A 1 1 1 5] ( A" EH )
| Ceen I Bewesessesiems == export (RADIOSS 2=
: £ Function Scale and Shif 1 I 1
H 1 1 RUN_NAME_NUMBER_LETTER 1
I|.§’ Control Card |: : |Run Number |1 :
I ————— I|[DT_5TOF]FinaItimfurmn |1EI[I-| | 1
1 |F-t£=3tﬂrt letter |: Default 1
1 1
' |
I Bawer
1 anm_pt :
: |[TSTART] Start time o I
1 |[TFREQ] Time frequency [1] I
1 1
1 1
g
: ANM_VECT RESTYPE SUPPORT .~ 1
||Variable name to be saved in animation file* |FREAC: Reaction forces for imposed velocities, displacq 1
- = = 1
:“Variahle name to be saved in animation file® ")ROT: Rotations | 1
R o o -

1
File| Quality Connections Mesh Editin 1

I
| B e & e
! B New Model i
i. % Import | i
! |l§ Export >|||:mnmss... | :
: Print , Mastran... :
L UNV File... !
Loeeeeeee=a e ]



Eile Edit \iew Logs Solver Co-simulation

HyperWorks Help

Input file(s): |M0de|_01_AnaIysis_0000.rad

Options: |

[] Use SMP: -nt 2 [] Use MPI opticns

Running 1 job.

Use solver control

[] schedule delay

Contour Plot
Displacement(z)
Analysis system
5.014E+01
[ 4284401
3554E+01
— 28236401
2.093E+01
[} 13636401
6.327E+00
-9.756E-01
-8.278E+00
1.558E+01

Max = 5.014E+01

Min =-1.558£+01
Node 328

1M
Loadcase 1: Time =1.0000

Radioss2020 AlsH

UM NEo RE EH2 F
Run &



HyperViewO|A| Add Page

VHIE 25

Ele Edt View Model Besults Annctations Tools prefyfences Applcations Help
fa--®-%-%-Z- 0 w-ig00- HiaelFlLAldRRl i di4+ O« Q:IPHSSPE S G- T

Session  Aesults x

Contour Plot 1:Model_01_Analysis
Displacement(z) Loadcase 1 : Time = 1.0000e+02 :Frame 101
Analysis system
S014E0
[ sasee0n
3554E+01
— 28236001
20036401
E oean

63276400
-9.756€-01
82786400

15586401

Max = 50148401
Node 27
Min =-1.558€+01
Node 328

A0 0 @ e® uN AR

|Name vaive
z
\
¥ g
- Q8 R-PHhF W ISRLY P LEHD LOLAF O 00000—20
Deformed shape Ressvod Undeiommed shape:
Reakype: [Displscement (v] <] [oobdSpempcoon) <] | show [Fomes ]
e [scdeiom Sren il B e ]
o peen = T Mve wih hackie sytemn
Vaboe
o |
[p—



oA
Session  FResults x
CHsRRRGAR

Enéies iy | 10 @ @

Name Value

i Breferznces  Agplications bielp

HEIO-

(]

ApltlA B0 igpeR AR

x

i ¢t dgn Q4+ O i QiIPHDOPEE nh ==
F3 -
[ -
G @R B9 B W ISBLLLFET LR £ SAAE G- 000002 ={o)
-
P\osimodel i [C/UersMamiee/Desknop/week11_Baw_Tubse/ModeQ_Beam Crushy/Beam, Crust_Test h3d
. Crush B, Cot_Test 34

7 \oadiesuts e [C/Users/Namhee Dedkaop week11_Bax_Tube/Model,

FesubMah erplate:  [Siandard =] Feate Opicess |

|

5:; Hypertezh
ﬂ; Hyperigwm
:‘:—-!,_: HyperGraph 20
@ HyperGraph 3@@
M aticn e

(=] Mediatisw

o &
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Reaction Forces-1

N548 - X
N548-X

10

20
0
2 3p
<
(=]
w
=4
o
g
S
3
& 40

50

50

o 20 40 60 B 100
Time

@00000

Datafile:

] o sers\NamheetDesktoptwask1 2 Madel_0T4Madel01_nalysis.hd

o -7 Loadeass 1 B
UType | Time =
X Request =
X Componenti—

Laypout: ITse curent plot

———————
HEE

A

-
Type:

rces

isplacement

I Dialog
1
------------:I------1“-EME--#jﬂ------1‘FIME-EWDJEIl_Prewew

Py - - B

W Ex

Export Format
Excel ¥

File Path:
C./Users/Namhee/Deskiop/week] 2/Model_01 /export.csv ("

Range:
All

F L

—Ip urrent piot |
(N ar=ag |
L_-_l Current page
(©) Pages:  From: Ta:
Walues:

@ Original Curve Yalues
() Displayed Axis Values

Ok
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Apply Cancel

oM Zar o 227
i (*.h3d O} g)

Reaction Forces A1 EH
548H H7& MEH

X gtgro 20| Jefm gol

|
I
| = L—
|
|
I

Oz csvItE MZ
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Rotational DOF-1

N548 - Y
0.
N548 - Y
-0.05
-0.10
(e
© 015
(=}
]
c
2
m
2 020
-0.25
-0.30
0.3
20 40 60 80 100
Time
Displacement-1
N548 - X
N548-X
5
-10
€ 15
g
=
]
o1
fic]
[=8
2
8 20
=25
-30-
35
20 40 60 80 100
Time
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NMZS dgz =7t =
Rotational DOF ._E—'.*
548|:|-| A A—|EH

L

|

|

|y i =
> 1 Hu csvﬂfo'i
|

|

|

MEZ deijZ FIt =
Displacement &4,

5488 &A™ A—|EH

X F%to§o| :LEHE
> 2= csvItY 2 X
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N Microeod| Excel = Rol_Momen: ds

[#17:40® SRD ®7Y FAC BRQ 4D 7D HUITW VIO

[zmeny spad - (A€ =il Des) > (Do nH2

[Mepsr> ot iy EEBE@ %, WA EE LA KEL|FE
QL7 - -
& E 2
1] Rotation(rzd] wornent [Nml
2 . 0U0I0E00 0.CODCOEROD
3 Calculation 1331 50E-02 539371 EH02
4 2.66240E-03 1.08006 5408
§
3 3500
8
9 >
o 3000 .
11 b 3
12 2500 )
18] [ r
14 £
EEH| Z 2000
B
o g
8 £ 1500
19 <
|20 | =
2 1000
22
23
24 500
25
20 L
22 o
28 0 0.1 G2 03
2 .
a0 Rotation [rad]
2

I

Moment [Nm]

3500

3000

2500

2000

1500

1000

500

[ BT T o B I~ R U I o B e o T T o T o T B
Lo I v R I I T T T o O o N ¥ o Y o N 4 B o
Lo I v s [ s Y e I s R i Y o Y [ |

Rotation [rad]
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FIRST ORDER ANALYSIS

TP



|H|: JOINT MOMENT ANALYSIS

X Mirosoft Excel - Trisl FOA v1(Q1xks =18 i
[ ®) 72440 BRE FTW BAD H1Q 780 FHD UMW BTH i8]
1 - A I vl
ey . DZR&BY¥ ¥ te |- . o =P 28
Initial velocity 20[mm/s] [Mpmoan =1 o] B Z 0| ‘ ) ;
+ i I [ -
1 % Al B c M N S | P (=) [
P F ] 1. Input Data into below Sheet |
2 ;’t:}é Lar g¢ Mass 1000 [kg] 3.Produce Beam model
X [owur) Z [aac]
0.00000E=00|_1.00000E=08 | 0.00000E+00]
000000E+C0| 1.00000E(G 10ccoo£~og|
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1| File type: IW’
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‘& Create New

®
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¥ Airbag material 3
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Connection 3
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Hydrodynamic ¥ Hyd. Elasto-plastic (3)
Rock and Concrete ¥ Hyd. Johnson-Cook (4)
Visco-elastic » Ductile damage (22)
Fluid » Ductile damage (23)

Non turbulent flow Plastic brittle for shell (27)
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— " — -—— -y

Other Piecewise linear (36)
————— -

User Material Hill ortho. tab. (43}
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PLAS_TAB

&

[

D

Title

Local Unit System

[RHO_]} Initial density*
[RHO_0] Reference density
[E] ¥'oung's modulus*®

[Mu] Peizsen’s ratio®

[Eps_p_max] Failure plastic strain

[Eps_t] Tensile failure strain

[Eps_m] Tensile failure strain

[C_hard] Hardening coefficient

[F_smooth] Strain rate smoothing

[F_cut] Cutoff freguency for strain rate fittering
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[W'F] Strain rate choice flag

[fct_IDp] Pressure vs. yield factor function
[Fzcale] ¥-Scale factor for yield factor function

Mew MAT 2

MWone
- ————————————— -

: 7.85E-6

o

: 206 ]
B !

=0l =l=l==

0

0: Strain rate are total strain rate
None

1

[Fet_IDE] Function identifier for the scale factor of Yo |Nene

[EInf] Saturated Young's modulus for infinitive plastic £ |0

[CE] Parameter for ¥oung's modulus evelution

Heat
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[Eps_n] Tensile failure strain

[C_hard] Hardening coefficient

[F_smooth] Stra rate smoothing

[F _cut] Cutoff frequency for strain rate fitering
[Eps_] Maximum tensile failure strain

[V/P] Strain rate choice flag

[fct_IDp] Pressure vs. yiskd factor function
[Fscale] Y-Scale factor for yield factor function

BinGE

0

0: Strain rate are total strain rate
Hone

1

[Fct_IDE] Function identifier for the scale factor of Young mod| None

[EInf] Saturated Young's modulus for infintive plastic strain |0

[CE] Parameter for YYoung's modulus evolution
Heat

= Strain rate
e x
SNo |Eps_dot 1 |Fscale 1 |func D1

[Fscale_1] Scale factor ordinate (stress)
[func_ID1] *field stress function*
[Eps_dot_1] Strain rate
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0
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————————————
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3
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1 1
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X

unction file
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A Waterial_Property.tet 0
% —————————— - -
A Week12_Wodel_01.fem 0017
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Report_Wesk12_Model 01\ + Wesk12_Wodel 01.html 04
c 4 06
o 08
18
EA 3
Recent Files
C\UsersiNamhes\Deskopliask 12\odel_01\Wesk12_lodel_01.fem - .
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ok

8 cancel
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0
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g 0.000000E+000 1.500000E-001 3.000000E-001
X

0

0

Validate

Undo Reference Save

Cancel

43

All riahts reserved.



2 property ¥4 = FH

"""" (@)
SHELL 1.6mm &=
Iy 2
Title MNew PROP 2 |
Local Unit System None EE"O‘” EM MY
[lzmsztr] Flag for shell small strain formulation 0: Use value in JOEF_SHELL = 1o o
[lzhell] Flag for 4 node shell element formulation (: U=e value in /DEF_SHELL
[l=h3n] Flag for 3 node shell element formulation 0: use value in /OEF_SHELL
[idrill] Flag for driling degree of freedom stiffness 0: Mo

[P_thick_faill Percentage of through thickness integration 0
[hm] Shell membrane hourglass coefficient 0
[hf] Shell out of plane hourglass ]
[hr] Shell rotation hourglass coefficient 0
[dm] Shell membrane damping ]
[dn] Shell numerical damping 0
[M] Mumber of integration points through the thickness |0
[lztrain] Flag to compute strains for post-processing 0: Uze va JDEF_SHELL

[Thick] Shell thickness* L1 L]

[thick] Flag for shell resultant stresses calculation 0: Default =&t to value defined with /JOEF_SHELL

[Ipla=] Flag for shell plane stress plasticity 0: Default value defined with /OEF_SHELL
Support® 'h- tems |

Cloze Save Cancel

I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
[Ashear] Shear factor 0 l
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
|
I
I
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S [a] TX translation 10 Fick in graphics Master nOde _Ll-:H: (1 50’
i1 i,
@ Fart ’ [f] T translation O (7 Create New | 1000, O)
. Rigid Body [0] TZ translation 10 Cancel :
_ &l migid gk [r] WX rotation l'I:I"""""' I
1 [e] W rotation |
I~ RBE2 . SF 1o
] S SR [f] WZ rotation Support: ydhgk ECH L E
RBE3 [Skew_ID] Local skew identifigr of elemant m‘lg___l AI_'I E_|'I|
[grnod_ID] Support® None I
b [grnod_ID] Support (Advanded selector) = ]
[Iflag] Center of gravity compufation 0: Rigid bedy formulation (Mastran) (Default)
A 4
NGDE 1
p! 1982 "
Cdordinates 150 1000 . | |
1 Ok Cancel !
L. ]! | 1
P L L L L T o ' ' ' ©  * Y rY*Y 7/ U/ 9 &9 &9/ 7//4m
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New BCS 1

BCS
D
Title

———— e

LoadCase | RADIOSS Tools Data History)

J—

anslation

ALE formul.
9

ange mult. formul.

O
e L
o
M
o

[Tx] X translation
1 [T¥] ¥ translation
| | [T2] Z translation

4 Rotation

S

1 i Added Mass
1|4 Boundary Condition

t

%]
1|

1 [R*] Y rotation
1 | [RZ] Z rotation

: [RX] X rotation

1~

Nong
22 items

nod_id

@

] Support®

ew_id] Skew
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BCS

D 2

Title New BCS 2

ALE formul O |

S iy pp——— |

Translation
|r|'}(] ¥ translation kA ’.
[TY]¥ transiation O i

: |r|2] Z translation EA

I= Rotation - I

: |[RX] X rotation = i

I [RY]Y rotation % i

L L[RZ] Z rotation

None

[Skew_id] Skew
1 [Gnod_id] Support®

1 items|




LoadCase| RADIOSS Tools Data History Safely Process Options H IMPDISP
Y & @ o 1] 1
§ Added Mass ) r @ @
AP Boundary Condition Title News IMPDISP 1
7} Concentrated Load Local Unit System None
“Ha Contact Interface [Tstart] Start time )
T Convective Flux [Tstog] Stop i B
sto op time
Eigen and Static Modes P p
A, ¥
Elementary Boundary Condtions Sets HRHIECT@- C L L l maﬁ'aﬂ'” -
Flexible Bodies. _!Ifunct] Time fun * 2] New FUNCT 2
N —_—_—
} Gravity Load [Scale_x] X-Scale factor 1
- .
e e R i e s s [Scale_y] Y-Scale factor 1
Intial state due to gravity load 1|57 mposed Displacement
lskew] Skew None
Mo Inttial Temperature T T T - ! I
T2 Inttial Velocity &8, Imposed Thermal Flux Density [lsensor] Sensor None
Inttial Volume Fraction B} Imposed Temperature [Frame] Frame MNone
Load Velocity Field 7T Imposed Velocity [Icocﬂ‘ﬂ)ﬁf:sa_geifm_a Eur_dina_tezrst_am 0: Cartesian cuurﬂaﬁs_ -
8 Maniarad Wnlimae -
(gl Ty A —————— 111 S TR

3

Function name ;| New FUNCT 2

0.000000E+000 4>

Displa cementl

Time:

Dizplacement:

1]
200 IsplagEatE-002 -

: -2 000000E+002
: 0.000000E+000

Validate

A
5.000000E+001 1.000000E+002

Time

| Undo F‘.eferenc:eI | Save | Cancel
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(0,0), (100,-200)

Support: Al BHE RBE2
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-
HExd 4%

T | i @ LoadCase > Contact
LoadCase| RADIOSS Tools Data History & REvE i’ : |nterface5 =l
o . - N + = 1,
: i Added Mass 7 Create New H A.LE.-'Lﬂg!rﬂnge 't.'..'rth gliding (Type 1) : l Dl‘—?—ﬁ —?—%él :'c'>'_ "Multi
1 & Boundary Condit Create Template v Kinematic condition (Type 2} [ =3
ounaa onanon 1
: v De Surface/Surface(Type 3) 1 : Usage (Type 7) =
! C trated Load
: ;‘l enecentrated Loa Data Histon » ModesiSurface (Type 5) : |
| [ Contact nerface Clone Rigid body/Rigid body (Type 6) g
- : 1
: cha Mutti usage (Type 7) 1 Self Impact =]
o [Stfac] : 1
0 1 [Gapmin]: 0.9
f SRR . |1} 3. B ——— . 1.
T - [Fric]: 0.2

Local Unit System MNone . . E

Formulation 0: Classical [M aSt_I d] . E él Al_-| E-—I.|I

[Istf] Stiffness definition 0: Default, =et to value defined in /DEFAULT/NTER/TYPE

[the] Heat contact |

[lgap] Gap/element option 0: Default, set to value defined in JDEFAULT/INTER/TY'PE

[Fpenmax] Maximum fraction of intial penetration o

[Ibag] Went hole closure when contact 0: Default, et to value defined in /DEFAULT/INTER/TYPE

[ldel] Node and segment deletion 0: Default, =&t to value defined in /DEFAULT/NTER/TYPE

[lcurv] Slave gap with curvature 0: No curvature

ladm] Luc:alc:urvatureﬂgg 0: Mot activated
o o .
I[Stfac] Scale factor for stiffness 1
-

S
[dtmin] Limiting nodal time step
[Irem_gap] Flag for deactivating slave nodes if element 5| 0: Default, set to value defined in /[DEFAULT/NTER/TYPE
[Irem_i2] Flag for deactivating the slave node, if the sam |0: default, set to the value defined in JDEFAULT/INTERT
T N N N N
|[Gapmin] Min. gap for impact activ. : 1
T P e e e e e e e e e e
[Inacti] Stiffness deactiv. (init. penetration) 0: Default, set to value defined in JDEFAULT/INTER/TYPE
[Vi=3] Critical damping coeff. on interface stiffness v}
[VisF] Critical damping coeff. on interface friction o
[T=tart] Start time o
[Tstop] Stop time i}
[Bumult] Serting factor o
[Ifric] Friction formulation 0: Static Coulomb
)
|| (Fric] Coulomb friction 0.2
i ————————— -
[iform] Friction penalty formulation 0: Default, =&t to value defined in /DEFAULT/INTER/TYPE
[Ifiltr] Friction fittering 0: No fittering
[sens_ID] Sensor to Activate/Deactivate the interface  None

[fct_IDf] Friction coefficient with temperature function id |None

[AscaleF] Abscissa scale factor on FCT_IDK 0
A e e e oL o R P L] D0 o s o o e o o o o o
Rt o oster surgace - LR B BT )

S ———— - ——— - -
b [Mast_id] Master surface (Advanced selector)
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Model| LoadCase RADIOSS Tools Dat]

Browser

: @ Fart

: fT waterial

I =5 Property

1 Add to Material 3
1 By Friction

1 Ay, Function

1 Function 2D

: £ Function Scale and Shift

:|§ Control Card |

1

1

....... 1

1 RUN_NAME_NUMBER_LETTER 1
I|Run Number |1 1
| | [DT_STOF] Final time for run [ 100 | :
1 |Re.5-tart letter |: Default 1
1 I
1 I
I Rawer
: ANIM_DT 1
I |[TSTART] Start time o :
I |[TFREQ] Time frequency [1] I
1 I
1 I
' Mawver
11— L 2112 1

] ANIM_WECT_RESTYPE_SUPPORT
||Variable name to be saved in animation file*

|FREAC: Reaction forces for impesed velocities, displﬂcq :

e e o o o o e e o e

|FiIE| Quality Connections Mesh Editin |

1
1 o P |
i tew = 8l
1 B New Model 1
:. W Import :
1 1
I |l§ Export >||RADI-DSS . | :
| Print » ”UE;:‘;"I"' i
1 . . ile... 1
1 Exit 1
I LS-DYNA... I

Model > Control Card= 2

nperoly 278

2 & export (RADIOSS 1EH)
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Contour Plot
Displacement{Mag)
Analysis system

2.061E+02
[ 1.832E+02

1.603E+02

I3 — 1.374E+02
‘ Y — 1.145E+02
q — 9.159E+01

] 6.869E+01
4.579E+01

2.280E+01
0.000E+00

Max = 2.061E+02
Node 1079

Min = 0.000E+00
Node 329

Initial Deformed
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20000
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10000
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