ESE SN



21— 1

—h

B EET NISHE

*S51{TH : ZEZE ﬂz‘li?“é _
step=model.readStep(['Pre', 'Dam’],i) W step=model.readStep(['Pre’, 'Den’],i)

c LI TOZHEIIIR-H
* 551TH : Ay BHEE

EKix7avkrehsd

+H

¥ DenlZZEH

#2 [ Hidata[1]I1Z4& 5

WPIEEOLPLITIID=HDEE ((FE)
% 2600kg/m3~2700kg/m3|ZZE &

pl=ax.pcolormesh(model.x, model.y, step.data[1], cmap= ‘Blues r’,
vmin=2600, vmax=2700)

* 231TH HALEERZREFEITHTALINIBZER

dirname = 'Plots density"

*x 81, 821TH : H 19 HpngXleps 7 7MILD AR ZEE
fig.savefig('{}/DenPre-{:05d}.png'.format(dirname, i), format="png’, dpi=300)
fig.savefig('{}/DenPre-{:05d}.eps'.format(dirname, i), format="'eps’, dpi=300)



SERE1—2
e material.inplZCCZDONDYIEBEZEE
MATNAME [ granite &calcite

e asteroid.inp TIZLL TNDEE
xA 2 I\ RA—Z%granite|ZZ B

OBJMAT object material : granite

¥A—TyhE _BIZER

LAYNUM number of layers D2

LAYPOS layer position . 45 . 75

LAY MAT layer material . granite : calcite

LAYTPROF thermal profile : CONST : CONST
TH 5451 JLE Tgranite

T A 5751 )L FE Tcalcite (=granite @) L 301z )L Hicalcite)

#ISMAT ! iSale material input file identification string

MATNAME Material name . granite  : calcite
EOSNAME EOS name :granit2  : calcite
EOSTYPE EOS type .aneos . aneos
STRMOD  Strength model : ROCK : ROCK
DAMMOD Damage model : IVANOV  : IVANOV
ACFL  Acoustic fluidisation : BLOCK : BLOCK
PORMOD Porosity model : NONE : NONE
THSOFT Thermal softening : OHNAKA  : OHNAKA
LDWEAK Low density weakening : POLY : POLY
POIS  pois : 3.0000D-01 : 3.0000D-01
TMELTO tmeltO : 1.6730D+03 : 1.5000D+03
TFRAC  tfrac : 1.2000D+00 : 1.2000D+00
ASIMON a_simon : 6.0000D+09 :6.0000D+09
CSIMON  c¢_simon : 3.0000D+00 : 3.0000D+00
YDAMO  ydamO (ycoh) : 1.0000D+04 :1.0000D+04
FRICDAM fricdam : 6.0000D-01 :4.0000D-01
YLIMDAM  ylimdam : 2.5000D+09 :5.0000D+08
YINTO  yint0 : 1.0000D+07 :5.0000D+06
FRICINT fricint : 2.0000D+00 :1.0000D+00
YLIMINT  ylimint : 2.5000D+09 :5.0000D+08

IVANOV_A Damage parameter : 1.0000D-04 :1.0000D-04
IVANOV_B Damage parameter :1.0000D-11 :1.0000D-11
IVANOV_C Damage parameter : 3.0000D+08 : 3.0000D+08
GAMETA gam_eta : 8.0000D-03 :0.0000D-03
GAMBETA gam_beta : 1.1500D+02 : 0.0000D+02

<<END ! used to identify the end of this file




#ISMAT ! iSale material input file identification string

MATNAME Material name . granite  :dunite_ : calcite
=E3 =] EOSNAME EOS name granit2  :dunite_ : calcite
— E 1 — 3 EOSTYPE EOS type : aneos : aneos : aneos
* L STRMOD  Strength model : ROCK : ROCK : ROCK
‘E DAMMOD Damage model : IVANOV : IVANOV - IVANOV
e B F”ﬂ ‘Al - : ic‘ 7] ACFL  Acoustic fluidisation : BLOCK ~ :BLOCK  :BLOCK
HIJ H d)mate”aIan'\dunrte = I:I PORMOD  Porosity model : NONE : NONE : NONE
THSOFT Thermal softening : OHNAKA  :OHNAKA : OHNAKA
* MATNAME [ j:du nite LDWEAK  Low density weakening : POLY : POLY : POLY
(7j{$[:j’%)f:&)7:/§—/ (-%)\;h"t[l\%)) POIS pois : 3.0000D-01 :2.5000D-01 : 3.0000D-01
TMELTO tmeltO :1.6730D+03 :1.3730D+03 :1.5000D+03
TFRAC tfrac :1.2000D+00 :1.2000D+00 :1.2000D+00
. . > - j',l_ ASIMON a_simon : 6.0000D+09 :1.5200D+09 :6.0000D+09
° S j: l |\ % E —
aSterOId- I np—C ‘ l/ d) -4 CSIMON  c¢_simon : 3.0000D+00 :4.0500D+00 : 3.0000D+00
A\ —_— e —— T
Y~ Py — — YDAMO  ydamO (ycoh) :1.0000D+04 : 1.0000D+04 : 1.0000D+04
9 b- / IN,E - J% ‘h = E FRICDAM fricdam : 6.0000D-01 :6.0000D-01 :4.0000D-01
LAYNUM number of IayerS - 3 YLIMDAM ylimdam : 2.5000D+09 :3.5000D+09 :5.0000D+08
LAYPOS layer position 145 : 60 15 YINTO  yint0 £1.0000D+07 : 1.0000D+07 : 5.0000D+06
LAYMAT layer material  dunite_ :granite : calcite FRICINT  fricint :2,0000D+00 : 1.2000D+00 : 1.0000D+00
LAYTPROF thermal profile - CONST : CONST : CONST YLIMINT  ylimint : 2.5000D+09 : 3.5000D+09 :5.0000D+08
- 3 . IVANOV_A Damage parameter : 1.0000D-04 :1.0000D-04 :1.0000D-04
T?ﬁ‘b45‘|2)lx$"€dumte IVANOV_B Damage parameter :1.0000D-11 :1.0000D-11 :1.0000D-11
- ) ) o . IVANOV_C Damage parameter ~ :3.0000D+08 :3.0000D+08 : 3.0000D+08
T M5601z)LFE Teranite (=dunite® _E 15t )L Higranite) e e
- ] ) < ) GAMETA gam_eta : 8.0000D-03 :8.0000D-02 :0.0000D-03
TH 575t )L E Tcalcite (=granite® £ 301tz )L Hicalcite) GAMBETA gam beta £ 1.1500D+02 : 0.5000D+02 : 0.0000D+02

<<END ! used to identify the end of this file



°aster0|d|np( No—H—RIFDERTEZ BN

TR_QUAL integration qual. 1

TR_SPCH tracer spacing X : -1.D0 :-1.DO0

TR_SPCV tracer spacing Y :-1.D0 :-1.D0

TR_VAR add. tracer fiels cHTrP-TrT-Trd-Trp-Trt#
* MatTmp.pyMD42THZ B D DRIRIZCEHETER

T —A3%Zdemo2DLL I

HALTWSDTHANILLLT

model=psp.opendatfile('demo2D/jdata.dat’)

LTD_XERI)TrD—F EIZENM

import matplotlib as mpl

mpl.use('Cairo")



SHIE2 —3

« EBREO 1 2—2|3RFEE1-1%S 8

« AINDBZ—FZEKIZT B
(OBJRESHEOBJRESVZRIL T MLILLNY)

OBJRESH CPPR horizontal + 30
OBJRESV CPPR vertical - 30

c A—FYkDAT DY A AEZZEET S
OBJOFF VZiXE L% LNCOL SITEM L TELB(H

: 125
: 125

A=Y EARDOFFELIATOFEZFZRLI-ERMIZTTICT 57

OBJRESH CPPR horizontal : 30 1 125
OBJRESV CPPR vertical 30 125
=

OBJOFF_V proj offset (ver) : 0 : =250

y

: 50
: 50

R %)

: 80

80

-205

COL_SITE(Collisin2D7= & 290)
v



ARE2—4,2—5

e asteroid.inpMOBJMATH body 1. mantle2. core 2750 T.
material.inpMMATNAMEX,EILIZT 5

MATNAME Material name : body 1 : mantle? :core_ 2
EOSNAME EOS name : basalt : dunite_ ciron_
LU

e rdirname2[ 2B Y7L/ N\ A ZE LN D

)T 1L )kadai2—50) Collision2Dh/jdata&kadai2—1 M Collison2D/jdata® b E
rdirname?2 = '../collision/Collision2D’
kadai2-5 VRS kadai2-1
DenDen.py Collision2Dh — — Collision2D ——

jdata.dat jdata.dat




B2 —5
e Core 2OSTRMODZHYDRO
i [XNONE|ZZ

« HYDRODIZ &
* POIS%0.5
* {th [ 9~ R TXXXXXXX

GIERICEOTIIEWTLERARAEND

Mt E T —N\TEIS—¢EHEEIND)

MATNAME Material name :body_ 1 :mantle2 :core_ 2
EOSNAME EOS name :basalt.  :dunite.  :iron_
EOSTYPE EOS type : aneos : aneos : aneos
STRMOD  Strength model : ROCK : ROCK : HYDRO

DAMMOD Damage model :IVANOV ~ :IVANOV  :NONE
ACFL  Acoustic fluidisation : NONE : NONE : NONE
PORMOD  Porosity model : NONE : NONE : NONE
THSOFT Thermal softening : OHNAKA  : OHNAKA :NONE
LDWEAK Low density weakening : POLY : POLY : NONE

:2.5000D-01 :2.5000D-01 :5.0000D-01

TMELTO tmeltO :1.3600D+03 :1.4360D+03 : XXXXXXXXXX
TFRAC  tfrac :0.7000D+00 :2.0000D+00 : XXXXXXXXXX
ASIMON  a_simon :4.5000D+09 :1.4000D+09 : XXXXXXXXXX
CSIMON  ¢_simon :3.0000D+00 :5.0000D+00 : XXXXXXXXXX
YDAMO  ydamO (ycoh) :1.0000D+04 : 1.0000D+04 : XXXXXXXXXX
FRICDAM fricdam :6.0000D-01 :6.0000D-01 : XXXXXXXXXX
YLIMDAM ylimdam :2.5000D+09 :3.5000D+09 : XXXXXXXXXX
YINTO  yint0 :2.0000D+07 :5.0000D+07 : XXXXXXXXXX
FRICINT fricint : 1.4000D+00 : 1.5000D+00 : XXXXXXXXXX
YLIMINT  ylimint :2.5000D+09 :3.5000D+09 : XXXXXXXXXX

IVANOV_A Damage parameter  : 1.0000D-04 :1.0000D-04 : XXXXXXXXXX
IVANOV_B Damage parameter  : 1.0000D-11 :1.0000D-11 : XXXXXXXXXX
IVANOV_C Damage parameter  : 3.0000D+08 :3.0000D+08 : XXXXXXXXXX
————— Johnson-Cook strength parameters --------------------ocmmmmmmmmmmoo-

JC_A  strain coeff. a P XXXXXXXXXX @ XXXXXXXXXX 0 XXXXXXXXKX
JC_B  strain coeff. b P XXXXXXXXXX - XXXXXXXXXX  XXXXXXXKXXX
JC_N  strain exponent P XXXXXXXXXX @ XXXXXXXXXX 1 XXXXXKAXXX
JC_C  str.rate coeffc  : XXXXXXXXXX : XXXXXXXXXX : XXXXXXXXXX
JC_M  thermal soft. P XXXXXXXXXX : XXXXXXXXXX s XXXXKKAXXX
JC_TREF ref. temperature  : XXXXXXXXXX : XXXXXXXXXX : XXXXXXXXXX

<<END ! used to identify the end of this file



SEFE3—3
« (RRE3—1 . 3—2(FEE1—1%3S 8
e AINIA—DHRIDHZEFAcmDEkEHL

OBJNUM number of objects P 2

OBJRESH CPPR horizontal : 50 : 40
OBJRESV CPPR vertical : 50 : 40
OBJVEL object velocity : -2.0D3 : -2.0D3
OBJMAT object material : polyeth :VOID__
OBJTYPE object type : SPHEROID : SPHEROID
OBJOFF_V proj offset (ver) 1 - 11

OBJOFF VZERTFELLZWNEA—T YD ETELGAH(ER A )
—A—FYrEEROFEENSOATOFEES|ILNV IR T EIZT 5T




sHIE3—4

e AINDBZ—DLEESZEHT LI

3

OBJNUM number of objects
OBJRESH CPPR horizontal
OBJRESVY  CPPR vertical
OBJVEL  object velocity
OBJMAT  object material
OBJTYPE object type
OBJOFF_V proj offset (ver)

1

15 ZH<
: 50 : 40
: 50 : 40
: -2.0D3 : -2.0D3
I proj_ :VOID___
: SPHEROID : SPHEROID
11

: 60

: 50

1 -2.0D3
:VOID

: CYLINDER
b1

50

60




sHIE3—5

e Aluminum 1100 2DZ& %

A Dmaterial.inp[EMATNAMEL, ZE &
L TLVA D T, asteroid.inp®DE [EHkIZ
ZTHIDH

RE3—6IFEERE1 —1Z2L &
FRILMARRLEWRYYTREER

MATNAME Material name s proj__ :target_

EOSNAME EOS name s aluminu : fuseqtz
EOSTYPE EOS type :tillo :tillo

STRMOD  Strength model : JNCK  : DRPR
DAMMOD Damage model : NONE : NONE
ACFL Acoustic fluidisation : NONE :NONE
PORMOD  Porosity model : NONE : WUNNEMA

THSOFT  Thermal softening  : JNCK : NONE
LDWEAK  Low density weakening : NONE : POLY

POIS pois : 3.0000D-01 :3.0000D-1

————— Minimum Pressure -------==-------oommmmmm -
PMININ — minimum pressure 0 -2 440D4+09 1 XXXXXXXXXX
————— Thermal parameters ---------—==-—-comcmmm
TMELTO  tmeltO : 9.3300D+02 :1.996D+03
CHEAT C_heat :0.3925D+03 :1.247D+03
ASIMON a_simon :6.0D+09  :0.66248D+09
CSIMON  c_simon : 3.00D+00 :5.6675D+00
———————————————— Strength properties -------------------
YDAMO  YO=cohesion0 oo 1 1.0000D+4

FRICDAM internal friction  : xooooaoxxx :0.7000D0
YLIMDAM limiting strength oooooooxx - 1.0000D+8
——————————————— Porosity properties -------------------

ALPHAO Initial porosity sooooooooxox: 1.80D0

EPSEO Elastic threshold xoooooooxoox = 0.00D0
ALPHAX Transition o000k 1.29D0

KAPPA Exp coefficient 0000+ 0.988D0

CHI  Sound speed ratio oo 1 0.33D0

————— Johnson-Cook strength parameters -----------=--—---——-—-
JC_A strain coeff. a 4.9000D+07 1 XXXXXXXXXX
JC B strain coeff. b 1.5700D+08 1 XXXXXXXXXX
JC_N strain exponent S 1.6700D-01 1 XXXXXXXXXX
JC C str. rate coeff ¢ : 1.6000D-02 1 XXXXXXXXXX
JC_M thermal soft. :1.7000D+00 1 XXXXXXXXXX

JC_TREF ref. temperature 0 2.9300D+02 1 XXXXXXXXXX
<<END ! used to identify the end of this file



