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ISALE shock physics code& (& ?

ISALE: Impact-SALE (Simplified Arbitrary Lagrangian Eulerian)

[e.g., Winnemann+, 2006, Icarus]

fE 5. SALE codeZ L &IZMeloshb A % E R (24 {ELT-
EHRIZH B, >S0EmDEBHFHTRMXAHIRESN TS,

B B RTEETESMAEO—F + fhE B HEARLES
(2597202 3%)
> "Hydro code" T7&<"Shock physics code"
'U( e FFEZ: Tillotson EOS or ANEOS

MIBEETIL: FRIRISA, B8, SERE, #5551k
BIE: 2DDANTF7AIVIZHEASEHEZANT LD H,

SHILDETHLEBEICEABYDETEZTZEITAEE,
Hr&H4E: “pySALEplot" & "VIMoD" MRS TLVS,

E;:_'g*” ,'ﬁ . EE,E:E)E& Eéhﬁsﬂ H-—CL\%) [e.g., Collins & Melosh, 2014]
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iISALE-Dellen® %51

KEFTD =217 )L [Collins+, 2016, figshare]

Y BEHT&FEEY — )L pySALEPlotD 3E &

SCSALEPlotIXFE R TESN, XD /N—arhnHR—

wHFHLWVIE

ETILDOEA

-Dilatancy [Collins, 2014, JGR]
Fh5E L A O — [Elbeshausen, in prep.]
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ISALE-Dellen manual

Version 2 v 09.07.2016, 00:03 by Gareth S. Collins, Dirk Elbeshausen, Thomas M. Davison, Kai

Wiunnemann, Boris lvanov, H. Jay Melosh

Manual for the Dellen release of the iSALE shock physics code:

A multi-material, multi-rheology shock physics code for simulating impact phenomena in
two and three dimensions.
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BV OW=CEaICISETETES.
- ﬁ 03%25‘%@%55@@30)?3%& [Mijikovic+, 2013, Science]

" ﬁ DN A Dd)iﬂ}ﬁ [Melosh+, 2013, Science]
VestaD B DYIEDEE [Bowling+, 2013, JGR]
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iISALED &R BAE
1. iISALE-Manual: [iSALE-Dellen | -> SALE | -> 'doc]

ISALE:
A multi-material, multi-rheology shock
physics code for simulating impact
phenomena in two and three dimensions.

Gareth S. Collins, Dirk Elbeshausen, Kai Wiinnemann,
Thomas M. Davison, Boris Ivanov, H. Jay Melosh

ISALE-Dellen release, July 8, 2016

2. parameters.db: FH 2T ILTOT S LERILIAILE

M7 <PARAM>

. ABBREV : GRAD_TYPE : STR

un DESC : Lithostatic gradient

e <INFO>

i Several different options cre ovailable to pre-compress the target/planet

ur  as a consequence of the ambient gravitotional field...

“n

uu| \begin{description}

w3t \item[NONE] -~ No grovity field; constont initial matericl properties

"

1 \item[DEFAULT) -- Spaticlly and temporally constant gravity field; initiol moterial
T properties change with depth in torget.

“un

e \item[CENTRAL] -~ Spatially varying grovity field, but constent in time. For
1eer use in S\_TYPE == PLANET mode. Initial moterial properties change
naQ with distance from planet centre.

sa| \item[SELF] -- Spatially and temporally vorying gravity field, colculated

14l from mutual grovitotional ottroction of all mass in domain.
106t Initial matericl properties change according to gravity field.
e (Not currently ovailable in iSALE-3D).

wma \end{description}

e </INFO>

un  <CODE>

sasz| DIM : 2

s OPTIONAL : YES
w53 DEFVAL : DEFAULT
s34 VALUES : DEFAULT : NONE : CENTRAL : SELF

1453 :“ ’HZF>
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ISALE2DD R D FIN

<Z=a7I)L P51, XHSADEE

A Y4
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VAN

Start
1
Read input parameters
and echo to output file
1

[ Compute derived quantites ]
| |

Lagrangian step
AT a4, It 1115,
EABEREOHE
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No
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| Move lracler particles |
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Figure 5.1: Flow diagram for iSALE2D as implemented in main.




IR

ISALEDEOS
Tillotson Analytical EOS or Tabular ANEOS
SURDEOSIZTillotson EOSIZA & (perfgas.tillo)

W & NN O B W N e

L i ol < e
w & W N » O

Tillotson EQOS parameter for *** BASALT ***

ed for param discrip., next 1@ col. for Mat. param

First 2@ col. reserv
density : 2.65D+3
atill : 5.3D+10
btill : 5.3D+10
ezero : 4.87D+8
tilla : 0.6D0
tillb : 0.6D0
alpha : 5.D0
beta : 5.D0
eiv 1 4.72D+6
ecv . 18.2D+6

! Add extra commets below:
Experimental values, origin unkown!

i <
o W N -

O W NV AW N e

-
o

| ©.100000000000¢E+01
0. 800000000000F +02
0.290000000000E +03
0.421478400000E +03
0.663204422222E+03
0.104356499800E+04
0.164206972778E+04
0.258382850713E+04
0.406570417888E+04
0.639746423751E+04
0.100665338326E+05
0.158398858737E+05
0.249243670825E+05
0.392189741401E+05
0.617118150887E+05
0.109335232414E+04
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0.100000000000E - 11
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(SIS I~ I~ I I~ I~ I~ I~ B~

2
2
)
Q
Q
Q

. 100000000000E+02
. 160000000000E+03
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.451759751638-101
. 100000000000E-11
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D00 DDV ®

. 2000000000NE+D2
. 20000000 NE+D3
. 336000000000E+03
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.802497913953E+04
.126274600396E+05
.198695528400E+05
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.774113008473E+05
. 100000000000E-11
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. 100000000000E-11

Q.
Q.
Q.
2.
Q.
Q.
.230698973851E+04
.363009301686E+04
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. 100000000000E-11
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400000000000E+02
273000000000E+03
376320000000E+03
592146805555E+03
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<- basalt_.tillo

MIBE & (L7XFT
b R Ay A AN
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ISALEOMIRET IV 1

=17 )L Chapter 4, PFISADEEREF

STRMOD DAMMOD ACFL THSOFT LDWEAK
ROCK NONE, SIMPLE, COLLINS, IVANOV NONE, BLOCK NONE, OHNAKA NONE, POLY
DRPR NONE NONE, BLOCK NONE, OHNAKA NONE, POLY
LUNDI NONE NONE, BLOCK NONE, OHNAKA NONE, POLY
LUNDD NONE NONE, BLOCK NONE, OHNAKA NONE, POLY
VNMS NONE NONE NONE, OHNAKA NONE, POLY
JNCK NONE NONE NONE, JNCK NONE

LIQU NONE NONE NONE NONE
HYDRO NONE NONE NONE NONE

S T I 485 75 T & 55 554t
B A— #5354

HREER EICEHLECHEYLGETILZHAEHE,
INGA—=RB Y RERFEI L,



ISALEO¥IERET I 2 -Z22FR-

& -a compaction model
P-o modelE RBHIZIERL. ETEIRXMDBEIBIIZES,

[Kerley, 1992] [Wunnemann+, 2006, Icarus]

1 1
P =f(p,E,a) = ~Ps(ap,E) = —Ps(ps, E)

712 HSEBA (EHolsapple, 2008% 5 1B Xa=1/(1-9) = p.ig/P
1

T[@  Nonporous target Porous target b
(=1.0) (0=2.0)

[Wunnemann et al., 2006]




ISALE wiki

ARZE  http://www.isale-code.de/redmine/projects/isale
H KR https://www.wakusei.jp/~impact/wiki/iSALE/

Em ISALE users group in Japan| R—3J—H ®% UirlE nJ/1>

A THAN

1 ISALEE 47 ISALE users group in Japan
2. A—-RFOAF

31 AR=) 5%

- ISALEZI——DERE DB TT,

R AV~ & ZRBOERIZEHTT,

VEOMBEICH T Sinput filef P, BTDE &> ELELAVRBREHLBEADHBEHLE ST, RVWAREHESLSKLTVE
1. PEENAIRAXTHME? FU &5,

B. HItN

RN on7ERy wikiDIBEIZ T 55
i RO YU DN FE—EIRRROEHNS B (S, BTLELL)

. . \! ) od . \ b i - > \ >
B et nggag:%:‘gﬁb B HORYE, BREHIBELEERELUILET, BAAD/NY IV TISALERES BRI ENTES LS
C. MR e BBEASAK
BEHRF(SHAEFEX) "HRAGEHNOMEE, ->iSALEworkshop140205_Takata.pdf
YHEAREIKELS!) "WRAEHMOEHNFM, -> iSALEworkshop140205_Genda.pdf
FHBF(@EX) "OGAE/ZRETIVOER, -> iISALEworkshop140205_Nakamura.pdf
BRERN(TEIX) "RESEXORB ->iSALEworkshop140205_kurosawa2.pdf
3.8 hL—Y—HTFEH « MSALE&(2 7?7, ->iSALEworkshop140205 kurosawa1.pdf
PR T pe— « THiEY 7 bVIMODDOBEMAIE, -> VIMod_manual_kurosawa.pdf

D.ISALET#EDN TV EHREFIL WISALERE@QREDTEI R ERBLELK !

4. 5. Mmoo L—-5) 07

1. ISALEplot D W5

o © 0 ©

2.9. 7 L—9 AN

1. RE7E? e YYINTIOYSLM ->iSALE_sample_150824.zip
2 MR AE o Y7NTOT S5 LRER -> ISALE_sample_manua
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5lHDERE
ISALEZFHLV =R Z R T HI5E (W=7 JL P7-8)
A X

In this work we use the iSALE shock physics code (Wiinnemann et al., 2006), which is an
extension of the SALE hydrocode (Amsden et al., 1980). To simulate hypervelocity impact
processes in solid materials SALE was modified to include an elasto-plastic constitutive model,
fragmentation models, various equations of state (EoS), and multiple materials (Melosh et al.,
1992; Ivanov et al., 1997). More recent improvements include a modified strength model
(Collins et al., 2004) and a porosity compaction model (Wiinnemann et al., 2006).

A shorter description, appropriate for conference abstracts should still include all key references.

In this work we use the iISALE shock physics code (Amsden et al., 1980; lvanov et al., 1997;
Wiinnemann et al., 2006).
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