IIpumep: Ilap, npoHMKAOIIMI B IVIOCKOCTH

1. Co3nmanue mMIOCKOCTH

o 3aknazaka 7: Mesh (cm. Figure 1) — Meshing
o BriOepure Entity: 4N-Shell
e Beeaure P1=-150,-150,0
e Beeaure P2=150,-150,0

Entity: |4N-Shell |

e Beeaure P3= 150, 150,0  p1 [-150,-150,0
e BBeaure P4=-150, 150,0 |
o BBeauTe NxNo.=16 [~ p2 |150,-150,0
¢ Beeaure NyNo.=16 —_
o Beeaute Target Name: plate [~ p3 |150,150,0
e HaxwMmure Create —
e Haxmure Accept [" P4 |-150,150,0
o HaxmuTe Mesh KHOTIKY - ~
ropu30HTaIbHOM nanenu (cM. Figure 2) fxio. IH’ Bl
L)
NyHo. |16 — 1

Target Name: IPIHtEI

Target Pid: |1
. Figure 2 StartEid: |1
Start Nid: |1

Create Ameptl Rejectl Done |




2. Co3ganue mapa

o BreI0epute Entity: Sphere_Solid (cm. — Meshing
Figure 3)

e Beeaure Radius=50

e BBeaure density=6

Entity: |5ph ere_Solid j

e Beequre Center X=0 Radius 0 i“l
o Beeaure Center Y=0 R
o Beeaure Center Z=51 densitv‘ 6 i“l
e BBeaure Target Name: ball hd

e Haxwmute Create
o Haxwmute Accept (cMm. Figure 4)

Center[Position] ‘

X Y z

|u |o |51

Directl ‘ Direct2 ‘

dx |1 dx |D‘

dz |D‘ dz |D‘

o Figure 4

Target Name: |hﬂ“

Target Pid: |7-

start Eid: (257

Start Nid: 290

Create | Accept | Reject | Done

Figure 3



[ )

3. Onpenenenue Matepraia

3akmanka 3: *Mat (cMm. Figure 5)
BeIOepuTe GroupBy: All, Sort: Type
a. ompeieieHue TBEPI0ro MaTepuasia
U1 MsTda

Bo10epuTe 020-RIGID u3 criucka
BbIOCpUTE Edit

Haxxmure NewID B KEYWORD
INPUT (cwm. Figure 6)

BBeaute TITLE: rigid material for ball
BeBeaute RO=7.83e-6

BBeaute E=207

BeBeaute PR=0.3

Haxxmute Accept, click Done

b. onpenenenue aeGpopMHPYyEMOTo
MarepHana Juis IIaCTUHBI

BbIOCpUTE 024-
PIECEWISE_LINEAR_PLASTICITY
U3 CIIUCKa

Haxwmure Edit

"axxmure NewID B KEYWORD
INPUT

BBenute TITLE: material for plate
BBeauTe RO=7.83e-6

BBeaute E=207

BeBeaute PR=0.3

Beeaute SIGY=0.2

Beeaute ETAN=2.0

HaXMuTe Accept, HaxxMute Done

KEYWORD INPUT

— Kevword *MAT
Transfer From MatDB |

RefBy Done
GroupBy | All -
Sort | Type j |AII j
000-ADD_EROSION A

000-ADD_THERMAL_EXPANSIC
000-NONLOCAL

001-ELASTIC
001_FLUID-ELASTIC FLUID
002-ORTHOTROPIC_ELASTIC
002_ANIS-ANISOTROPIC_ELAS
003-PLASTIC_KINEMATIC
004-ELASTIC_PLASTIC_THERM
005-50TIL_AND_FOAM
006-VISCOELASTIC

007 -BLATZ-KO_RUBBER
008-HIGH_EXPLOSIVE_BURN
009-NULL
010-ELASTIC_PLASTIC_HYDRC
010_SPALL-ELASTIC_PLASTIC,
011-STEINBERG

011 _LUND-STEINBERG_LUND
012-I1SOTROPIC_ELASTIC_PLA
013-ISOTROPIC_ELASTIC_ FAII
014-50IL_AND_FOAM_FAILUR
015-JOHNSON_COOK
016-PSEUDD_TENSOR
017-ORIENTED CRACK
018-POWER_LAW_PLASTICITY
019-STRAIN RATE DEPENDENT
020-RIGID
021-ORTHOTROPIC_THERMAL
022-COMPOSITE_DAMAGE
023-TEMPERATURE_DEPENDEN
024-PIECEWISE_LINEAR_PLAS
025-GEOLOGIC_CAP_MODEL
N2 6-HONFYCOMB

4 11T >

Figure 5

X
1 rigid material for b

HNewID RefBy Add Accept Del/UnD Default Done
[ Use *PARAMETER (Subsys: 1) Setting
*MAT_RIGID_(TITLE) (1)
TITLE
|rigid material for ball
1 MID RO E PR n COUPLE M ALIAS
|1 |7.ssoe-um3 ‘zoi.uoou 0.30000 0.0 0 = ‘o.o
2 CMo coni Conz
oo =l o
3 LCOOR A1 A2 A3 vi v2 V3
|D.D |o.o ‘o.o 0.0 0.0 0.0
TotalCard: 1 Smallest ID: 1 Largest ID: 1 Total deleted card: 0

Figure 6




4. Onpezenenue section CBOWCTB

3akianaka 3: *Section (cMm.
Figure 7)

a. ompeJeNeHre section
CBOMCTB JUIS Ms4a

Bb10epuTe SOLID 13
CIIHCKA
BbIOCpUTE Edit

BbIOEpuTE NewlD B
KEYWORD INPUT (cm.
Figure 8)

BBeaute TITLE: rigid
section

HaXMuUTE Accept
Haxxmute Done

b. onmpenenenue section
CBOMCTB JIJIsI INIOCKOCTH

Be10epuTe SHELL 13
CIIHCKa
Haxwmure Edit

Haxxmute NewlID B

KEYWORD INPUT

BBenute TITLE: plate

section

Beeaute NIP=5

BeBeaute T1=1 Haxxmute Ha .
COCEJTHIOIO JIEBYIO STUEHKY o
(3TO Ha3HAYUT

T2,T3,T4=T1)

HaXMuUTE Accept

Haxxmute Done

KEYWORD INPUT

o | o

Add

— Kevword *SECTION

Edit RefBy Done

All Model

BEAM
DISCRETE

POINT_SOURCE
POINT_SOURCE_MIXTURE
SPRING_DAMPER
SEATBELT

SHELL

SHELL_ALE

SHELL_EFG

SOLID_ALE
SOLID_EFG
SPH
TSHELL

Figure 7

X

Accept | Del/unD | Default Done

™ Use *PARAMETER
*SECTION_SOLID_(TITLE) (1)
TITLE

(Subsys: 1)

|rigid section

1 SECID ELFORM

f ;

COMMENT:

TotalCard: 1 Smallest ID: 1 LargestID: 1 Total deleted card: 0

Figure 8




5. HazHauenue maTepuasia U CBONCTB CEKITHI

e 3akmazka 5: PartD (cm. Figure 9) e
e BpIOCpHUTE * AsSi " Show ( Crea ( Modi

e BeiOepure S1 plate u3 cmcka
" Sear ™ Assi  Prop

[

SECID MID EOSID HGID MID GRAV ADPOPT
2 T e
Assign Part Apply
- Search/Assign New data
Figure 10
All None Rev
e Haxwute SECID BHu3y nanenu (cm. Figure 10) Done

¢ BrIOepute 2 plate section B Link SECTION
Dialog (cwm. Figure 11)

e Haxwmure Done

e Haxxmute MID BHM3Yy MaHenn

¢ BriOepure 2 material for plate B Link MAT
Dialog

¢ BeIOepure Done

o Haxmute Assign Part: Apply Buu3y nasenu

e Figure 9

Done | Eance|| Read |

Figure 11

o BeiOepure H2 ball u3 cincka Ha nanenu

e Haxmute SECID BHU3Y NTaHEIN

¢ BeiOepure 1 rigid section B Link SECTION
Dialog

e Haxwmure Done

e Haxmure MID BHU3Yy naHENU

o BeiOepure 1 rigid material ans b B Link MAT
Dialog

e Haxwmure Done

o Haxmute Assign Part: Apply Buu3y nanenu



6. I[IpoBepka MaTepuana u CBOMCTB CEKIUH (section properties)

* BriGepure * Prop Ha manenu Foi-lis
(cwm. Figure 12) " show ( Crea ( Modi
" Sear { Assi ™ Prop
o BeIOepute S1 plate u3 cmcka =
Ha MaHenu
¢ BpIOEpHTE * Section BHU3Y - ~ ~
nanenu (cm. Figure 13)
e IIPOBEPTH JIaHHbIE CEKLIUU
e BpIOepure = Material BHU3Y e e
TaHeIn
e TIPOBEPHTE JIAHHBIE
MaTepuana
Done
H 2 ball
o BeiOepute H2 ball u3 cimcka
Ha MaHenu
¢ BpIOEpHTE * Section BHU3Y
naHeIu
e IIPOBEPHTE JAHHbIE CEKLUU
e BpIOepure = Material BHU3Y
TaHeIn
e TPOBEPHTE JIAHHBIC
MaTepuana
L]
o Figure 12
2 2 1.000000 5 1 ] i 1 Modify
1.000000 1.000000 1.000000 1.000000 0 0.000
(" Material (" Hourglass (" Adaptivity RefBy

Figure 13



7. OnpeneneHue TpaHUYHBIX YCIOBUHN

Crpanuua 5: Spc (cm. Figure 14)
BbIOEpuTE * Create

BbIOCpUTE t * Set

aKTUBUpPYHTE X

aKTUBUpPYHTE Y

AKTUBUPYHUTE W7

HaxxMmute Edge Ha HUKHEN TOPU30HTANBHON MaHese
naxwmure All Vis B gen select panel (cm. Figure 15)

& pick & Keyin [~ Label Selecting Nodes (0)
 Area LabOn Save Whole | & ByNode ( BySet 0
 Poly ¥ Add LabOff Load Allvis | ByElem (" ByEdge
" sel1 " Rm Clear Desel Rev " ByPart (" BySegm
Figure 15

Haxmure Apply

Haxmute KHOTIKY Shad render (cm. Figure 16)

Figure 16

— SPC Data
" Show {(+ Create
" Modify " Delete
" Mode * Set
Label |None -

Apply Write | Done

NSet 1 (111000) (sub:1

Figure 14




8. Omnpeznenenne Ha4YaIbHOW CKOPOCTH

ctpanuna 5: IniVel (cm. Figure 17)
BbIOEpUTE * Create

BBenute Vx=0

BBeauTe Vy=0

BBeaute Vz=-10

BbIOEpUTE * ByPart B gen select panel (cm.
Figure 18)

@~ Pick xgvi..Jl’ Label Selecting Hodes (0)

o LabOn Save Whole | ByNode ( BySet 0

" Area

 Bytlem (" Bykdge

" BySegm

C Poly & Add Laboff | Load All Vis

 sel1 " Rm Clear Desel Rev | ByPart

Figure 18

VYkaxxute map B rpagu4eckoM OKHe (CM.
Figure 19)
Haxmure Apply

Figure 19

— Initial WYelocity Data

i Show (* Create

™ Modify " Delete

Label |I"lune j
CreateType |G|oha| j

Vx Vy vz
|u |u |-1u

Vix Viy Viz

Apply Done

Figure 17




9. Co3ganue JyacTu UIsT KOHTaKTa

e crpanumna 5: SetD — Set Data
o BreIOepuTe * Create " Show * Create
o BoeiOepure *SET_PART (cwm. Figure 20)  Modify " Delete
o BBeaute (Ha3Banue) Title: contact part
t
5¢ |*SET_PART |

*  YKQXUTE IUIACTUHY U YKAKUTE MIap B

rpaduueckom okHe )
Label |None - Edit

e yKaxute Apply

SetID Title[Optional)
|1 | contact part set
e BpIOepure = Show
e HaxMmure None Apply

e Figure 20



10. Omnpeaenenne KOHTaKTa

ctparwnma 3: *Contact (cm Figure 21)

BBIOEpHTE

AUTOMATIC_SINGLE_SURFACE

W3 CIIUCKA
Haxxmure Edit

Haxxmute NewID 8 KEYWORD
INPUT popup form (cm. Figure 22)
Beeaute TITLE: contact definition

Bo1OepuTe SSTYP=2

Haxxkmute SSID link button (dot)
BeIOepuTE 1 contact part set in Link
SET Dialog (cm. Figure 23)

Link SET Dialog

Done | Cancel| Read |

Figure 23

Haxxmute Done
Beeaute MSID=0
HaXMuTe Accept
Haxxmute Done

KEYWORD INPUT

e | oo

[~ use *PARAMETER

Accept

DelfUnD

— Keyword *CONTACT
Edit Done

AUTOMATIC GENERAL
AUTOMATIC_GENERAL_MPP

AUTOMATIC_NODES_TO_SURF
AUTOMATIC_ONE_WAY_SURF#
AUTOMATIC_ONE_WAY_SURF!
AUTOMATIC_SINGLE_SURFACE
AUTOMATIC_SURFACE_TO_SU
AUTOMATIC_SURFACE_TO_SU
CONSTRAINT_MODES_TO_SUR
CONSTRAINT_SURFACE_TO_S
DRAWBEAD
DRAWBEAD_INITIALIZE
ERODING_NODES_TO_SURFAC
ERODING_SINGLE_SURFACE

ERODING_SURFACE_TO_SURF!
FORCE_TRANSDUCER
FORCE_TRANSDUCER_CONSTR
FORCE_TRANSDUCER_PENALTY
FORMING_NODES_TO_SURFAC
FORMING_ONE_WAY_SURFACE
FORMING_SURFACE_TO_SURF;
GUIDED_CABLE
GUIDED_CABLE_SET
NODES_TO_SURFACE
NODES_TO_SURFACE_INTERFEI
OMNE_WAY_SURFACE_TO_SURF
OMNE_WAY_SURFACE_TO_SURF
RIGID_BODY_ONE_WAY_TO_R
RIGID_BODY_TWO_WAY_TO_|
RIGID_NODES_TO_RIGID_BOD
SINGLE_EDGE
SINGLE_SURFACE

SPOTWELD
SPOTWELD_WITH_TORSION
SLIDING_ONLY
SLIDING_ONLY_PENALTY |

<[ w ] 2]

Figure 21

Default Done

*CONTACT_AUTOMATIC_SINGLE_SURFACE_(ID/TITLE/MPP) (1)

(Subsys: 1)

Setting

(0] TITLE
1 contact definition
I~ MPP1 I~ MPP2

[ =] | | | | | | |
1 551D HMSID SSTYP MSTYP SBOXID MBOXID SPR MPR

o O O OO O
2fs ED DC ve vnc PENCHK BT D1

|u 0 |o.|) ‘D 0 |D 0 |o.o [o B ‘o.u |1.ouoe+ozu

Total Card:1 Smallest ID: 1 Largest ID: 1

Total deleted card: 0

X

Figure 22
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11. YcraHoBka BpeMeHH 3aBEpIICHUS

crpanuia 3: *Control (cMm. - Keyword "CONTROL

Figure 24) Edrt Done
BbiOeputre TEMINATION u3 all Model
CIIUCKA

. IMPLICIT_INERTIA_RELIEF |~
Haxxmure Edit IMPLICIT_MODES -
IMPLICIT_SOLUTION
IMPLICIT_SOLVER
IMPLICIT_STABILIZATION
IMPLICIT LINEAR
IMPLICIT_NONLINEAR

Beeiure ENDTIM=10 (cm. MPP_DECOMPOSITION_AUTOF
Figure 25) MPP_DECOMPOSITION_CHECK_
MPP_DECOMPOSITION_CONTA
HAKMUTE Accept MPP_DECOMPOSITION_CONTA
Haxxmutre Done MPP_DECOMPOSITION_FILE

MPP_DECOMPOSITION_METHO
MPP_DECOMPOSITION_NUMPHR
MPP_DECOMPOSITION_RCBLOY
MPP_DECOMPOSITION_SHOW
MPP_DECOMPOSITION_TRANS
MPP_I0_NOD3DUMP
MPP_IO_NODUMP
MPP_I0_MOFULL
MPP_IO_SWAPBYTES
NONLOCAL

OUTPUT

PARALLEL

REMESHING

RIGID

SHELL

2
5

STRUCTURED
STRUCTURED_TERM
SUBCYCLE

THERMAL _NONLTNEAR
THERMAL_SOLVER
THERMAL_TIMESTEP L
TIMESTEP B

<[ w ] 2

e Figure 24

[ Use *PARAMETER (Subsys: 1)
*CONTROL_TERMINATION (0)

1 ENDTIM ENDCYC DTHMIN ENDENG ENDIMAS

10 0 0.0 |u.u |u.u

Current Card Id is 68

Figure 25



12. Set d3plot frequency

crpanuna 3: *Dbase (cm. Figure 26) plle i LR T B s

BeIOepuTe BINARY_D3PLOT u3 Edit Done

clmncKa . Al Model

Haxxmure Edit o =
ADAMS =

BINARY_D3CRACK
BINARY_D3DRLF
BINARY_D3DUMP
BINARY_D3MEAN

BBeauTe DT=1 (BbIBOJ ITOIHOTO BINARY D3PART

cocTosiHus Kaxaple 1ms) (cm. Figure BINARY D3PLOT |

27) BINARY_D3THDT 3
BINARY_FSIFOR

HaxxMute Accept BINARY_INTFOR
BINARY_RUNRSF

Haxxmure Done BINARY XTFILE
FORMAT

NODAL_FORCE_GROUP
SPRING_FORWARD
SUPERPLASTIC_FORMING
TRACER

EXTENT_BINARY
EXTENT_AVS
EXTENT_MOVIE
EXTENT_MPGS
EXTENT_SSSTAT
HISTORY_BEAM
HISTORY_BEAM_SET
HISTORY_MODE
HISTORY_NODE_ID
HISTORY_NODE_LOCAL
HISTORY_NODE_LOCAL_ID
HISTORY_MODE_SET
HISTORY_MNODE_SET_LOCAL
HISTORY_SHELL
HISTORY_SHELL_ID
HISTORY_SHELL_SET
HISTORY_SPH
HISTORY_SPH_SET
HISTORY_SOLID
HISTORY_SOLID_ID [

<[ w ] 2]

e Figure 26

Del/UnD

[~ Use *PARAMETER (Subsys: 1) Setting

*DATABASE_BINARY_D3PLOT (0)

1 DT LCDT BEAIM NPLTC

Current Card Id is 34

Figure 27

12
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13. YcranoBka ASCII BbIXOgHOM BpeMEHHON NCTOPUN

Be10epuTe ASCII_option u3 cricka
BbIOCpUTE Edit

BBenute Default interval=0.1 (cm. Figure 28)

aktuBupyite ¥ GLSTAT (rnoGanbHas cTaTHCTHKA)
aktuBupyite ¥ MATSUM (cymMMapHas sHEprus Matepuaa)
aktuBupyite ¥ SLEOUT (3HEprus noBepXHOCTU CKOJIBKEHUS)
HaXxmute Accept

Haxxmute Done

KEYWORD INPUT
[ Use *PARAMETER *“DATABASE_ABSTAT (0) (Subsys: 1) Satting

Defaultinterval [01  DefaultType |1 |

[~ ABSTAT TYPE [ AVSFLT TYPE [ BNDOUT TYPE [ DEFGEO TYPE

|o.1 [1 _j|o.1 [1 _L”D.l 1 l”l).l j1 |

[~ DEFORC TYPE [ ELOUT TYPE [ GCEOUT TYPE ¥ GLSTAT TYPE

o [FR—I [ES—-I Fa— Fo—

[~ INTFORC TYPE ¥ MATSUM TYPE [ MOVIE TYPE [ MPGS TYPE

= [FR—I Fa— Fa— F—

[~ NCFORC TYPE | NODFOR TYPE [ NODOUT TYPE [ RBDOUT TYPE

o [FR—I Fa— FR— F—

[~ RCFORC TYPE [ RWFORC TYPE [ sBTOUT TYPE [ SECFORC TYPE

o Fa— [ER—a Fa— —

V¥ SLEOUT TYPE [ SPCFORC TYPE [ SPHOUT TYPE [ sSsTAT TYPE

o1 [FR—x Fa— FR—| F—

[~ SWFORC TYPE [ TPRINT TYPE [ TRHIST TYPE

o E—3E ES—IE R

*DATABASE_ASCII_OPTION keyword cards updated

Figure 28



14. Coxpanenue monenu

File — Save Keyword (cm. Figure 29)
BBenute Filename: ball_plate.k
Ha)XMUTE Save

Save Keyword

Save Keyword File

Filename:

|c:\|5rc\ha||_plate.k Browse

Output Version: V970

Figure 29

Ecnu mary BeIOTHEHO KOPPEKTHO Batll ¢aiin OyneT moxoxwuii Ha 3ToT: ball_plate.k
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