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e Al A R R — A LA AERERTL SR AR R N AR Z MR I 2 Y B g s i IR R, W
. E . EiR AR RN, AR RARATE RS 2 A R A R A R R R A
PERIAME 2 A 7= s A AN, IE I A 224k . Fas B H VR AT DAR T (58 i PR R A )
(1) 5 TH AN 5] N 528 T [ S AR SG A R A, (B T 98 B AR R AR T 1) 1) 7 2 R ) 4 7™ Wi A
7 A BUESR AR R M, ELAE DU O A A B R . B AR A S AT e BRBLIEANAE N
FEMR AR ] @, J&E A T 0 AR R AR T S i sl il i, (HAS B BREEADRL I, HARS R It 2=
T BCHUE R it R A

B R k7% (particle in cell, PIC) K &R FIY) T /7% (material point method,
MPM) 7 SRk B H R 0 R, A A B By — 4R 25 (R R R IZ B R A iR
MW T ITARIBE S, W R NARHIR S A, ATAR T R ER AR S A
NSAZTE 1 AR M BHE A . BT s A 23 (Rl A%tz ), iash 7 R AE S (B A EoRfg, i
T A AR ) @, & ST A TR R AR T A SN IR R W5 R g RO T A B IV ATER
POE R, 2 H AR a3 AR HUE 0 M i A BT TR —

MPM3D® 7275 % KM R M2 it 53 15 5t %= (http://www.comdyn.cn) 7K
T 35045 TR 0 2L A A T v o o M = 4 ot ROVE UL O O (L LR B AR AL IR S
2009SRBJ4761), A T il . pbay . ARADANERE R . MPM3D® H 2004 T
46 FORTRAN 90 i S0k, A 7T #—D e M4Edr, 2007 £, JATH C++ &
57 MPM3D®, # MPM3DPP , [ FORTRAN 90 fizff] MPM3D® {5 1EFF % .

PeneBlast F 4t /2 i R A HURA S e tH 530 1 2 e 201 K. BL MPM3D® %
CORBZRIMPHIBERET B RS, BT Qt's VTK?, CMake®fl C++ K, HEMR
M1 5%, 712417+ Windows. Linux. Mac OS Z#:4E R4,

PeneBlast /[ [A]f£5% (Job) MEUENT E RS . Job HALUTENE:

1. Folder Job HIEHE SCAFAFBUEAT, BB EHE SO FN B A i B E800E SO 3512 THUE 4
FEAT

2. JobName Job [&FK, A% Job HIME—Fr7R,

3. Heading Job ks, EEH P ArRiZ Job. BJEPEMIENG CRAF 7R R B0 S
i Header JGZE [ Heading ¥ JCE& o

H

1Qt R —MEFEH C++ B SRR FFAESE, W http://qt.nokia.com/
*Visualization Toolkit (VTK) /&£ T OpenGL HIJFRORMS H#5-F & AT AL T EAL, W http://www.vtk.org/
3CMake 2 5F & IR H ML EM (build) &%, U http://www.cmake.org/


http://www.comdyn.cn

2 %—F 3]

i

4. Description Job MJEIERA, WA RSN FEYEINR . S5 LikE. LR
{ELRF ORAECEAR Y 4R S Header JGE Y Description FI70& H'.

5. Units Job KHMEL G BEA =08, 72 0E L% Job Bk FH I E] HLA7
KB B A s B, ST BT A B s SO Unit FICE A times length A1 mass
JE e,

6. RBIHIEE AR LZ Job B MEIRES, Wi AEIE. &St HEE.
KA S 25 B SRS S5 A R, P AT LUE IS PeneBlast 1) BE 5 1 6] #5825 40 42
HIRT A B 1T e . BRUEHEEE L) JobName fin#%, #1401, %~ Rings HJ Job, FHARETAL
PRI AR (TE Job Browser [HARH R x4 FK) H4 Rings.

7. REIBESH BLAVEGE SO AT Job BT A R MR R E SC A, A P AT BLIE i
PeneBlast [ EJE NG Job 8 )& P R A7 2R AL B0 SO, AT BURE Job (1)@ M M ASE Y
AR SCE RSB PeneBlast R4t . Rk, BIAEHE SCHFSEPR EAE S Job XM ARG A SC
-, e nl gt MPM3D® 52 DLEEAT 05 Bt 5. BB ER SO/ B JobName v 4. 40, 444
Rings ) Job, HARAIEHE LA Rings.xmp, F7EHUE HJE M Folder 5 7E HI H & H .

P Y B A R AR AE ) XML A% 200, AT UASE AR AT 1) XML 2 55 45 B OC A 25 55 25
BATGR . PeneBlast W E T QXMLEdit?, JEXFiZ4n sl iT T8I 78, HFHATIEA
MPM3D® At ELE, FHrT i MPM3D® X 241 4w i 2 SO dt AT v 50 2o

PeneBlast f0 V8 & 8% A £ > Job, X% Job FI{E Job Browser Mt H. HF'i#
i BRUbR B B 5L TT LAAE Job Browser [ H % & F= A~ Job, ZmfE ik Job WIFTAJE M. &
121t Job(£R4F 23 /Folder/JobName.xmp H), tHA] LB #4m %0k Job AR AL 4 S A4
(/Folder/JobName.xmp). H MPM3D® X}t Job #471H5E A .

PeneBlast R4t LA AT (Models 32 5). {7 HiTH 5% (Simulation SEH.) KT
fe, JEALFERHA ParaView 5E/f. ParaView® & H3E[E Kitware /A& 375 47 551 [F 58 52
BosE . eV E 2 505 % R CSimSoft A G BRI — M CE ARG 1K) 22 ~F & HfE 43 # f
AIARAL S ARST A R U AT T AR B, BERTE AT T &=L, Wnlisdr T AT
H¥r6 b

thttp:/ /www.w3.org/XML/
Zhttp://code.google.com /p/qxmledit/
3http://www.paraview.org/
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Pl DAz B AR Job BJR MEATBI R AR 4R, i@ TR A AR B T LA S B P B
SESOIUTSEAR . BT R AMEIRESHL TG Job ¥ & VAR T ACHE 52 ey ) A 7Y
Ha S (F 409 xmp) i MPM3D® BEEX BLEAT KA

AL B A G 5 B TR, 0B R AR5 FIR X (Job Browser). MR
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2.1 FIAIR R G IhEE MR IZHA

2.1.1 BB RS IhEE AR

SRR % TS T T AT AL B R AR AL, T AT DAE e I A S s T S o

Job @ MEAE ARG LR, 58 BUAT AL B ) 4% Tl st B X 34T

N HPRHAR A 415 T R R D e -

File T2 (W1182.2) W] ATERSCM S ARSI R AR .

Penebllast

Edit View Maodels

Hew Tob

Open Job

Load Tob

Sawve Job

Sawve Job Az | ..

jﬁﬂiﬂave Secreenshot

Exit Ctrlth |

K] 2.2: File 38

e New Job

B — A RARAESS, FIRALS SR X X5 @5 A 3hdms, H @l s Job
Properties 1] Job Name Zm#EHE 52 44 FK .

Open Job

Open Job Yjfig, 5 Load Job A, iZ#EAE{LAE Job Browser ¥ H I nfs € Job,
PeneBlast REH AN xmp KAFMISEFRNE . EE 1% Job Ja, A4t xmp X
. KA xmp RIS, A MPM3DPP #1711 5& . B HECHZ.

Load Job

FNAESs, ARYE B SO REHE CanEI3.1), TR BEAR T A SEAN BT A B AT 2 545
A (xmp 3CHF), ATAEE RGOS HL RN EoRE GUI S o
DXt O RAF TAERTACBE S I AP E S, HIATALBE R G " Save Job” 3¢
PR R, BRTRAH T B O SCR G 3 T LA, AT N AR 2 5 A
AR BT I



2.1 AT R Yshhe BURALMER 5

e Save Job
O AT Y IR S RAF B 29 /T 842 (Job properties W& HAR ' Folder HE A & 7~ A 4%
7). B4 (Job properties B HMH JobName HEHEZIRHFIZFR) 1) xmp #% K
(S

e Save Job As

FAFAESS, AR FXEHE (AnB2.4) R R RS MR E AR Cmlb) RAF2ITEE
Az

Load Job Froa RIx Save Job As
Look in: 0B \PencBlast ttrunkiPancblazthintbintdatabwork JooopEE BEEQ: 5 vork R = e =
98w Congtar 1‘ 412 xmp : i TobL.znp i Fulltest. znp
| 4123456789, xmp 4 212 smp A unit_test.anp
O e % . BEOLE | D Tpene.
1‘ anaaa E i) fhfdehfaghdfeh. xmp
- ] etet.znp
| Fulltsst.smp iﬁ —; was ENE
| ebl g ¢ ) ude1203. xnp
| Toh1272 xmp | L Tob1222. 2np
T Tl L e sy FATA [ 123456788, anp
| MaterisliriteTest znp G 222222220200 xmp
4 Tpene. mp ) Tob1111111111 e, xm z
| udel203. xmp AT i ¥Zhang!. anp
% unit_test. zmp T 1 ¥Zhang. xmp
| testZ =
= ;z;;‘g . " L write_test2. xmp
T fZhengl. zmp FLESERE [0 MaterialfiviteTest, xnp
File game: | ]| open HHED =l Ol
Files of tppa: PencELast model fils Br.np) v/ [ cancel RAF2ER M) [PeneBlast model file (x.znp) k| i

K] 2.3: Load Job X iEHE K 2.4: Save Job As XJiFHE

e Save Screenshot

B ThAE, MRAETE L X EEHE (AnE2.5), K GUI SEifBoR X EHR $5 D235 E At .

Save Screenshot
BEED: [ vork R = ) =
B df ch. gi £

HEITRIY
@
HE

Eoaabrke]

EE W) Isphere LI 39T (3) I
[~

RSB [6IF inage O+ gif) R

o |

2.5: Save Screenshot ¥J15HE

o Exit
IEH PeneBlast &4t



6 BoF ATREARL
Edit

Edit 735 (Q1&2.6) " LLSEIUMIER Job Thag, FFrIE TR E.

W1 ew

Madel

Delete AlL

cettings. ..

K 2.6: Edit ZEH

« Delete
TS 24 A% € /Y Job
« Delete All
I BRAT 55 5 R X (I FTA Job

o Setting**-

BB TAE AL DL K SCA i 8 45 ParaView R AT SCHF. SRR A B 1R, N
i” Apply” LHISE BB, W27,

View
View F3H (W1E2.8) A58t GUI SEht BoR X A5 2R A AR .
e Camera

Reset—¥4 AT body &I E GUI S E7R X

+X. -Xo +Y. -Y +Z. -Z-EEMIE L T 1Ay X BhE R . X Ea . Y Bl
Y fhfim. Z SR, Z B

e Show Orientation Axes
GUI SERF R R X N 275 B 4 Je Al 2R

e Show Center

GUI SER SRR X N & 4 ) J



2.1 AT R Yshhe BURALMER

% Setting Dialog

Working Fath |E:_.'rPeneBlastftru.nk.'rPeneblastbimrbimrdat&.'rwu:-rk | [ Setting ]

Text Editer |C:/Program Files/IDM Computer Solutions/UltraEdit/Vedit3Z. | [ Setting ]

ParaWiew ||:Z_.'rPru:-g;ram Files/Para¥Wiew 3. 10 1/binfparaview. exe | [ Setting ]

Diff Tool |:fPr-:-g;ram Files/IOM Computer Solutions ULtraCompare 1T, exe| [ Setting ]

Online monitoring
Check data format

o

2.7: Setting X 1HHE

15

Background Color

1 Camera k
1

3 ,:...'."| Show Orientation Axes
I@ Show Center

K] 2.8: View S
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Models

Models 58 (QnPE2.9) v LLSE R R E L. BT AE . B B U T AR i JLArr =i
& (Block. Cylinder. Ogive. Sphere) K& H & XJUASE4A (User-Defined) .

oimulation Tes

Create Component

Create Block
Create Cyxlinder

Create Ogive
Create Sphere

Create User-Dlefined

2.9: Models > H.

o Material

NHUEMES E XL, BAREES 2.3 .
o Create Component

WA s, MErES At~ Bshg s, M rREE AR S IR X B4
KBS AR

e Create Block
B Block, HAREAEZS WEHE2.5.175,

o Create Cylinder
W)™ X Cylinder CRIWBEFEIA), BARERIES WH2.5.27%7.

o Create Ogive
Wi Ogive, HAAERAEZILH52.5.375.

o Create Sphere
Wi Sphere, BAKIRVES I EE2.5.477,

e Create User-Defined
AP SN SRR (st] 48, BAEREIES EE2.5.577,



2.1 ATALIE R G e RORAEME R 9
e Create User-Defined
B XU sk, BAREAES ILE2.5.67 .
Simulation

Simulation F2¢H. (4nfE2.10) 7] PLSE AT 48T xmp SCAFRIRE A& dniE S TT U6
ﬁdglj:lﬁm

— Penebla=st

simulation

. !J Check Input Data Ctrl+C
| E Edit Input Data

:| Rezume
| r'"*' Stop
E Save Restart Files
| + Restart
| =4 View Log File
!H FoztFrocessing
v RBeal time monitor

<

Checl: data format

K| 2.10: Simulation &

o Check Input Data

N AR AR xmp SCPFBEATAS SR AT, JRan A A g AR % 20 R JU 560 LB ) G AE

(nf&l3.2), 25 AR RIE R B B ARN P IEHE (An3.3) $onis sk
aiE .

% Congratulations ! h

I

File 'ImpactConcrate xmp has paszed

\11) The attribute 'var' must have value in
data format checlk.

line 48. =
~
Show this message agaln Show thiz message again
2.11: FHRIERE B X 1R 2.12: #& TR AHE

o Edit Input Data

W SCA PeneBlast 24 B 44525 QXmlEdit XF AT 554 ) xmp S 3E47 4%
. BOCEEEE, wE2.13.



10 B WAERAL

QEmlEdit — E:/PeneBlast/trunk/Peneblastbin/bin/data/vork/Jobl. zap
File Edit Bookmarks QML Navigation View Advanced Help

= = | R wewaD

encoding: UTFS
Add Child

Append.

ot ton_Tnner_Radinz="0",

2.13: QXmlEdit S FT I 475 E 5 A

e Start
WA MPM3DPP 27, JFUG1HHE MAiE% -

e Real time monitor

FETAE GUIL SER R R XA TSR 1 SE R .

Test

Test T2 (UnE]2.14) FR 58 AT FRiESLBI 24 & TestDatabase H RSB XA (xmp
KR B ENRIIRE. P A Test $R40RI#AH MPMTest AHEHE (WE2.15), FH A A]
R 75 2Rl 6 78 B8 AT T B BG4 xmp X, DUREE AT MPM3D 1 E R 7 1 45 1
SFrEF IR E TestDatabase H 45 RS2 752

Test Lewel 1
Test Lewel 2
Test Lewal3

K 2.14: Test S

FH2.15%, Test directory ¥& & i ZAE M) xmp XAHABIEALE (B842); Output direc-
tory f8 € THEMNR B 45 B #6428 "Search” #4148 2R Test directory K FTH ) xmp
A, FEEARAISIR BN K "Select” A R ATk BB A AN IE RAE N Y xmp 3L



2.1 AT R Yshhe BURALMER 11

s M Test” HAHTFUARTEE E 0 xmp SCEFHEATHHEINR, 585 Stop” #AR#E 1L 5ER,;
M Close” #H1E H 1 H MR I A MPMTest Fi [ % il AE

Hor, FIFRHEdStatus” 25 H T AN B0V BN S I 45 5 5 A v S0 B4R R Test-
Database R4 E LRI, BB &R —80ER O, G5O,

[t J[(swa J[ o J 5w [ @@= ™

K 2.15: MPMTest FiiH #iEHE

Help

Help FH3EE (11&2.16) #24t T PeneBlast R4 HIH (S5 8 UL T HHEH P 5%,

About
FeneBlast User' = Manuaal
| MEM3D User’ = Manmal

| MEM3D Theory Manual
MEMZD Examplesz Manual

re— —

— LR EL L L)

K] 2.16: Help

e About
25 PeneBlast R4t/ R BN, KiTHEZEER.
e PeneBlast User’s Manual

& PeneBlast H - i

e MPM3D User’s Manual
& MPM3D ) Tt
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H_F WMRHEEZHK

MPM3D Theory Manual
& MPM3D Hig T

« MPM3D Example Manual

2.1.

& MPM3D H.41FJit

2 BTALIERRIERR

— AN HLARY R A PR AR 1) e ST 55 A AR R T A B S B 1 AR MPM3DPP B2

RFHIEAE A (F 408 xmp), B, ATACEE TAE 2SI I PR

1.

2.

3.

B SRARATE S5
E UM Bl @A BB AL, BB A A ELE R M B ;
R E IR LE (PreDataSet) H &N A%

BN AR B LT SR ——Fr 8 B LT SE4K (Block. Sphere. Cylinders Ogive)
I Hozds 2 07 A Hs A i e BUEENEE =77 CAE B A CETFHIIL
ARG S

BE AT A B AR ) A T E—— i B AR i, W RMRRE R EiEh). € SO
PR (DS SRR fyh s E.

. PRAFHRE Job, it BT ANERAT 45 SCAF——A AR B S BUE 7 AR MPM3DPP B2\

SRAR I EAE S (774408 xmp)..
THREEAT, WA AEUES EART MPM3DPP, FaTHERHI TS Uy R4 N

Xmp) o

2.2 FEKHRES
Uit BRI, PSSOl CFxmp) HOMIHESE, SRARATS 4K JobName,

SRS BT R IR, BEIZATAABEE =N EAEN (iR, KE. WD ARAHE].

1.

2.

3.

W SRIAE SR T

A File 5 ER) “New Job”, TEAL4%EK X (Job Browser) Hl<HaEIE—1 Job
T Ho6t N ) PreDataSet;

R BE RS R X B 2RSS, 12 F 7 Job Properties £~ BRI &5 HiZAT 55 I &
AR (ANE2.17TH7R);

BB AT S AR R AT “Folder”, MbA= N IETH, BROIAAFEIBOCCHE RN “2 3%
12 /data/work”, BRIAEEAE AT LA IS fih “Browser” 1205 B4 ;



2.3 MR 13

4. Y8R AFR “JobName”, H XL BN A FR B S TEAL 55 51 3R X [F 25 BoR H
Ko LA NIEDN, % xmp SCHISCHE4 A “ JobName.xmp s

5. WSINAES AR “Heading” (FIHIH A @ 70 K55 @ 1) AESSHIR “Description” Chf
o) R AT TR B A, NAERSE H B xmp STHFRIERED; “Heading” 1 “Description”
AT DA

6. EFEAAT S I T HBALS] BT ke “Mass” “Length” “Time” = ANEIEHE T
AL, Skig R ERA S A, i Mass AW AERALN me. gv kg, K
[ Length &N AL RAA mm. cms m, BB Time mA AT IERA N us. ms. s;
BRE B FAL ] Y mg-mm-ms.

Job Properties =

Faolder E:J’PeneBlasb’mmldPeneblas-t:

JobMame |2DTHTgas

Heading .Explosion Example Set
| 2D TNT Esplosion Simulation

. |2010.1112
Description

Units Select

Idass Length Time

K 2.17: Job properties ¥ & HIHK

JobBrowser IR 7R T 1% Job ME—XF B 48 Sz 8l 48 N B8 i AL K LA A
B, T RE—A Job, XK. G R RAH . xmp SO MR B8 A S AT B 0, 7]
JeFH bR i b 75 BB AT 55 51 3R X L HI7Z% Job, IdAEEL T 75 Job Properties #2115 B T
BRI BLIZE T, BIVAT 58 iAH B 2w FHEAE 9 S BB . 5058

A, fSd71% Job X RIS (PreDataSet), EJITE T J7 1) i AL #E A4 46 J& M X
(Job Properties) H7 Z|&A~ PreDataSet 7 T WorkPlane. Grid. Contact. Detonation.
Solution Al Output NAEPEETIR (A1E2.18), WHEHEIX L & 1 50 AT PLy 51 58 B LAE~F 1h &
X HEHRMEE. HiEt], E SCGEEREA (D SRFBCE . fr s a1

2.3 MRIEX

PeneBlast "3 # A7 SR A BHEUE 3 M AT AR S — B2 M R Ca el [FH
i, 7 Al DA DB SO e p s AR RS BUE AR ] UMBH0, TR B2



14 5% WMAMAEL%

VR8T MRS DR A7 AE D P F8 € A LR o AR BRI R SRR, % . EOS R4,
SREERR SRR I S BRI S &

LB, A B B MBR. RA7. BESFERME, Bre SORMES TR 248 H
FIR R RURIAR N Jd, R BT @R B ARSI IAER RS

2. PeneBlast % HMEHEHE RN . FRHE DO WM EE (F7 AN mlb) 1, 174
BEARN “ 2 AERRAR /bin s HIPAT DL ELRE MAZAS B R B 2E A AR, SRR
BHES, AR R BoR MR SR .

A8 PR Ui B -

25 M HTAE S5 SOMPRHE, R AZ A BT (New). N (Load). B2k (Modify).
£ U1 (Copy). MIB® (Delete). fRFF (Save). ZE (Review). FME}EIELSEE (Library) 544,
PATHH R IR AE, BTSSR R E L LAE. midh Models S5 i) “Material”, 3 H
Material Definition X 1iHAE (1&]2.19), JTUGHEMEL.

_]'-:ub prnpertl es

I}I;u

WorkPlane | Grid _I Contact | Detonatien |

[[] Farameters ‘

Kl 2.18: HdR4E R ML IR

Material List

[ Hew ][ Tomd ][ Tag ][ Dere ]

[ Modi £y ] [ Telate ] [ FReview ] [ Library ]
Current Material Library Fath
|lastr’tru.nkr’Peneblastbinfbinfbinfmateri al_library.mlb |

K] 2.19: Material Definition #:1F 5L

FATIRESERINE A SR TR B R IR T

2.3.1 New
Yige: sk IR BRI S5



2.3 MR 15

MR S ARl E AT BN ], 38 “Material Data Input” XFiGHE (40
KI2. 2007, € XAMBIARR. B smFERIAL, RETTHE . RS EHCRE . A
[PIRR IR, RS TTRE . R E AR IS5, B AR YE Pk F R R A A 1 2
e HE. BB P H S80S 0L (MPM3DPP User’s Manual). s o5 4E 5t i -
7y A AR DA /R TR N 1 S

siailAeeiNy, RE 4 [H G T FTA A R R T S . R ¥ Material Data Input
FUH H L E B HOR A S I, S (ARl 2o R ORHE . AR R URIA S 2 R, £E
HfmER b, S OES, DI S R A A, B D .

e MRLE SR E, BT A AL OIS E, B SN AR B EUE I A 20k
WAL RS I B e A LR . fE IR THET, PeneBlast 4t H 24 X LOE{E 4 i ik
55 FH 7 3% 5E 1 B st A DG e 1 A8 SR AT v

Nane |

Density ] |gfem3
E] Strength ‘IsoElasuc v|
Toung !‘ ‘MPa
Poisson 1 | Mone
byl 11s | Mone
hgZ 10.06 |Mone
E] EOS ‘None vl
E] Failure ‘None v|

E] Material Reference

Cancle

K] 2.20: Material Data Input X} 1EAHE

2.3.2 Load

Dife: HIENRE (FRE) KRR SN CA M EHER ZAE N 24 .

BRAERL: A RhE A R Ao(ed) 354, ¥ “Load Material Model” % 1 (41
KI2.21 ), Hrh gl 7 &4t 3w A RHE S MR s AR R . RS TTIE . RAUE
B, ZMPREE SO RIS B AR “ X R3S I / Tsinghua University /PeneBlast/bin”. 1@
I BRI E S AT AR (RN S Bos iz R, ki Load #%4H, #4RIAT G E K44 £ 51
AMEIFIE (Material List) H1; AJRIN fiidi 2 M EE, midi “Load” 281 EIA] —XERA
REkPRL, ek il Ok ) RN o

2 55 B A AR SO N R RN, 7 B S Library | b AT SR R, RITSE



16 5% WMAHER4%L

aLibrany ), 7 3t 0 S HE TP 5 T DR SO S P O BR U T LU SO TR SN
B

% Load Naterial Nodel

MWaterial Hane 7 Strength Model Equation of State Failure Model
- steal4340-TsoElastic IsoElastic Hone None
- brass_JC Jehnsenock Gruneizen Hone
f_0.DTHi 0.03Fe U  JTolmsenCock Gruneisen Hone

0. 0075Ti_JC TJehnserCock Hore None
- Tetryl Hi ghBphurn THL Hone
--Steel §-T JehnzenCock Gruneiszen Hone

Steel 4340 JohnsonCook Gruneisen Fone
- Steel 1008_JC Tehnsenlock Gruneiszen Hone
- PEY2404 Hi ghEapBurn THL Hone

OFHC copper-TC JehnsenCock Gruneizen Hone
-OFHC copper-Tsotarden TsoHarden Hone ¥one
- FiZ00-TC JohnzorCock Gruneizen Hone
- Industrial Irem TehnzenCock Gruneizen Hone

Conerste HolmguistTohnsenCook HolmquistTohmsenosk  Hene
~Carpenter Tron_J0  JolmsenCock Grunei sen Hone
- 1-ElsFlastic ElaFlastic Hore Hone
AL 039 JehnzenCock Hone Hone

Al BOB1-TE JohnsonCook Gruneisen Fone
41 7024-T351 Telmsenlock Gruneiszen Hone

[ ] =

K] 2.21: Load Material Model *}i5HE

2.3.3 Modify
i MEEOMRHIIE R E AR (2. 22577%) 195K

# Naterial Definition

Material List

Steel 5-T

Steel 4340

[ Hew ][ Tomd ][ Tag ][ Dere ]

[ Modi £y ][ Telate ][ FReview ][ Library ]

Current Material Library Fath
|lastr’tru.nkr’Peneblastbinfbinfbinfmateri al_library.mlb |

B 2.22: HEEAPRITIFAE P — bR

BRI : e MR FAE s R — MR (R s, nE2.22R), P e Modify ]
S AR SO (A12.2307R) » IBIRRSHUE, BUESAPRHN SRR . IRESTT
R AT, OIS B, A e R A AR R A A B, S IRHEAE
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[isl[E3
Name o Steel 4340 | =
Density o 7.83 | gfem3
[~ ] strength [JohnsonCook v|
Toung  o#|200000 |MPa
Poissan w03 |Mone
Tieldl o300 |Pa
B +f 200 |MPa
fi W05 | Mone
C W0 | Mone
epso Wl 571
[~ JEos | Gruneisen v|
co o157 |mmiu
81 w192 |Mone
gammall o138 |Mone
E0 A0 |MPa
simplified 440 |Hone
Failure ‘Nune v|
E] Material Reference
3

2.23: B RS X R AE

2.3.4 Review
DIRe: BHELEEMEHSINSEL

BRAEUURE : Jelb MBI SIRME A2 — AR (Rt o, WE2.2207R), s
» AR S UHEHE (nE2.24), SR T MR S8 Bon K, HPAREE, =
Tl Cancle] % P HEHE -

2.3.5 Copy
Thag: KM elpIRp g mAEL, EH M e, Fietela oy “JEA R -new”.
miE: Rl T, AEMEBISIRNEEE —MArRL BB E ST AR A

RMRSHUE, BN “JFEMEA new”, WIE2.25H7R .

2.3.6 Delete

Thee: MAPRIFIZRAME oo ik € B AR

BAERAR: et BRI AR 23— R (S, WiE2.2200R), sl
FE,  RIA] 58 ORI 2 v IH R i B 1R
2.3.7 Save

Dhfe: FAPRLFIER itk g AT RHORAE 248 2 ARHEE H
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% Steel 4340

Name  of{Steel 4340 |
Density  oA7.83 | gfem"3
Strength ‘JohnsonCook |
Voung  4#200000 | WP
Poisson  wA0.3 | Mone
Tieldd o300 |MPa
B wAz00 |1iPa
n W05 | Mone
C A0 | Moge
epso o1 -1 1
EOS | Gruneis=n |
o w357 |mmrmin
£1 192 | Mone
gammall o1 3 | Mone
E0 WAl | MPa
simplified o0 | Mone
+ | Failure ‘None |
Material Reference
v

& 2.24: BEMEESEREHE

% Naterial Definition

Material List

THT

Steel 5-T
Steel 4340
Steel 4340-new

[ mew || Lead |[ cepy [ Swwe |

i Modi £y i[ Telate ][ Review ][ Library ]

Current Material Library Fath
|lastr’tru.nkr’Peneblastbinf'binf'binfmateri al_library. mlb |

(=] (o]

Pl 2.25: ST1LE TR

%

—_—

*

AR 2 %
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WA R 24, B Save Materials XJiEHE, GIE2.26F7~; W& (W 2ik)
MELFIRIER I —MEL (B ER), B EMEE AN EE CHRTEEEE. CAER
HABR A R AR ) th, AN e iR A, S (Emsed i

B R BN %A BHE EARAT B 4 BT AL 2EO Current library o (]2 1991 IR 7 4 BT A4k
4% Current Material Library Path); #7i&#AEN O #k}EEO Existing library o i 3
SO HE (nE]2.27), @R B AR N IR E SO, ST AT FRELRI AR AR
TENFGSEMBHEE SO 2 BEAR N KM L FEO New library chr - st < R0 BHE, 4558
AT, M EESRR R B IMASHY 4 “mlb™), #AER i E2.28 7w, #
YERCT B PR HE (AnE]2.29) $RIRMRE N BT

% Save Naterials

Select matenals to be saved

Steel 5-T
Steel 4340
Steel 4340-new

Save to

@ Curent lorary
() Existing library

O Hew lbrary

K] 2.26: Save Materials X 15 HE

131
EHFEE D) [ PencblastGUTbin | cf E-
I3 Applications |Z] ALL_BUTLD. weproj. TINGUANGL
4 Chbin cmaka_install.cmake
FRITATIH |5 CMakeFiles | chakerache. 1xt
= [C3)CMalkeTmp [H|cPacktonfie. enake
L [C3)Common =] cPackSoureeConfie. emake
2@ [Ty mpm3dpp [E|cTestrustom. atast
3 [0 Flngins |SHINSTALL. weprs]
| It |SLINSTALL. wepraj. JINGUANGLI
i =] IS ervers [ELINSTALL. wepraj. JINGUANGLT

[ZAPACKAGE. veproj

|ELPACKAGE. wepraj. JINGUANGLT
|SLPACKASE. wepr o . JINGUANGLI
[ Par aVi ew3C ompileToolsConti
£ o [E|Para¥iew. neb

akll._BUILD. weproj. TINGUANGLT. jgli. nser @Para‘i'iew. sln

< 1 | ¥
TS st _Dataizoz. mib | axo |
UHME @ ML Files ) 3| it

2.27: Select Material Library File %} 14



20 5% WAHEIERK

B 3
BEFEED | FHHE € -l emE
- ~

4 ) ADAMS _Wor ke
BRI [ SPeneblast

?'['?% [C)penetrationid
et
£ IC5)SPH_Method

(i, () pherical

R

T E () Materisl Data 091203 nlt] ~| 84T (3) |
FFRB M [M11 Files ) =l B

K 2.28: MRS A AT BB 2 SO

i Message

\j_‘) Material Data Sawved Successfullw!

.

2.29: MPRHRAFIRAT BT B 32

2.3.8 Library

Thie: 8 YATTSS T BERIMBE U, Load BRI Library i & B RHE S
AL

TR , #H Select Material Library File X iHAE, 1Hid 48 €Mz, EFHF
RIS T AR SO rE, A0k ik e %A R R, N PeneBlast 2 0K H ¥ E 9 24 i
MR, FHHHBEEIRTE “Current Material Library Path” JEMHHEH (An&2.307R),

2.4 HELBH

Difie: 12 49HTEdE 5 T g dft.

AR REUEES YR IX Job ) PreDataSet, i i3 #4~ Models £ (L 1E2.9)
) “Creat Component”, BITAJFE4HT Job [ FTALEEE 4 5 N miFr i — A4 (5 2 FR
componentl, HEZ NN RGHA LIPS, P @ Z% H B ),
KI2.31 7. P E——HR 7 o] UG B s 54 Job ) PreDataSet, AR 845 8o H S 5
BRIl G — AN i, aniE2.32. Sdrdasizda s, BRI 7E Component Properties [X 381
BXiZ Component 254> & P4 71

A AL FE B b 22 ] DL & — /N Z A Component, & Component X A] DL & £ >
Body.
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K 2.30: Wi HFEBRARIT T4 5E AR Bt S AF

Tob Browser e — |
1

= Jobl
= FreDataSet
= Component]
Spherel

Cylinderl
Cylinder?
Ogivel
= Component2
Elockl
Job2
FrellataSet
Job
= FreDataSet
= faterZone
bodyl
body2

o

m

i 2.31: Job Browser——#1% Component

=t Jaobl
E n
cnmpnnentl_
|
Save
| Save As o

K 2.32: Job Browser— A 8 #1# Component



Apply

22

Component fE Job Properties X3 HA =A@ M0 (WiE2
1 Fill, 235 F 278 Component [KJEME (Body 513D BIR B ANE BB 8 ABI%N
XAt

J&METT Properties 513 7~x1% Component HFTEL & HIFTA Body.

J&M: T Display 5 Body ) Display J& 4 0 KREUHF], HELR AT LB “Bg color” K
B GUI SEi B X 75 Sl

JE T Fill (i 2.34) A F5%1%Z Component FIFRIEATHAKIE 78, BIFE % Component
HIFT A Body #IEFIEMAEL, BN LRI GHEZE . 1% Material. Velocity B( Adaptive
split J&, T UMEMEM A FTE Body FHIRIFIJE M, 5 A ahAmly], Ik & & ok i T
1% Component T HTA Body L.

Job properties ] 5

| Propertiez | Display | Fill
| R | |

;Bod}' List
|| Bleckl
| Spherel
Cylinderl
Sphere?
|
|
9
2.33: Component Properties I 2.34: Component Fill 7T

PeneBlast 182l 50k A F2H AR (] () Befil,  TAS S WDARIE] M. A B FRTR € T A
RJE T —NHAHZ A body Ak, xmp XAFFRHAAMS N1 T & X
A, HirH xmp SCHEES PeneBlast 2248 B % 444 44 420 i o 2045

2.5 BIEJLASEK

TE AT B S 94K (Blocks Cylindery Ogive. Sphere. User-Defined), Ffi% &
Hgtt (A E . JUT RS TP, AR, WIS, WIIREE . BimkE., 2
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AL FEEEE . BEOr &), L MPM3D User’s Manual. X7 F MPM3DPP 27 H
A1 body KA (Block. Cylinder. Ogive. Sphere), fE xmp XAFH#iH 1% body 143 E]
PrE . JUA R S) MR TR EESE; 4T User-Defined 287, PeneBlast 4% 8% N\ SCAERIN
HHIZFNM body BHBURMFR &, Fi% MPM3DPP [ Point # 20K LA 4 88 85U FRLT
5 S BB E B — AN SO

BRI BT A AR S5 & T 2 0 A B AR A v i SN I e A, A Y AR 2 A
R N . body BI%E 5, WLALE Job Browser FH (K2.31), X H 4 body #FK. A8
MIER1Z body. GIEEYIAR)FEAIE2.35H7R .

Penelllast
Eile it Yiew Wedsly  Siwletion Tast Halp

Batkdds (scec rd@
Job Erowser ]
=
iiiiiii i
oy
" irEiRm
i Mﬂ 1
E’u\'l;:dul
e
L
| Body Properties )

Aty
bl ] =0
on oo 2
Amd Ry Angle
177 8.2
WeskPlane

2.35: Peneblast T J LA SEAR S

HAEAE: £E Job Browser #1240 PreDataSet H'it € HIZHAF T A 248 Body )44
PR (H Pl i Xt i% 2 B84 FX) » PeneBlast 2 GiM4E Body HIZEAL R K% Body I
T E Al e . %) Component FHJ%E— Body (Block. Sphere. Cylinder. Ogive %),
Job Browser T[] Body Properites £~ F A% 1% body PYANEMETT (Properties. Load
Setting. Display. Discretization). ' HJ7E Properties J&1 1 H % Xi% Body IR & H
AR, B2 5ROZ) LA B & T0E R AE.

2.5.1 Block
Dige: Bk,

Properties 71

nE2.36 1~
» x0,y0,z0

€ X Block BIZFEINLE . %45 (A ALAREAE XS T B E A B WorkPlane, %15 Block A%
MEA] WorkPlane, iXZH 75 [ A8 pr(EED € X T Block fE4:JRAkbr RPN E .
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IBody'Properties

d

Properties | Load Setting ||

Display ” Discri‘E

i
|| Kewyazo |
= Iz
Ix
Ceometry
=0 vl z0
0 0 o |
% length v length zlength
1 | [t BE |
WorkPlane | None "'|
Material TNT El
O Body density | |
[ Adaptive split ||:|,2 |
Welocity
Vox Vv S
® Intial velocity  [o0] | (oo | [-200 |
© Preseribed weloeity (00 | (oo | [po |

K 2.36: Block 1] Properties T

=

AR A %



2.5

B 32 JUAT 24K 25

x length,y length,z length

€ . Block LA R~

WorkPlane

€ X Body 75 E#H A WorkPlane. WorkPlane HE X1EZ W52.6.1715 .

Material
5€ X Body 78 IR K

Body density
€ X Body WIMATEE, M2 EAEA SR AM R BEEA—ZUU B Body #I46
Wb T 32 IR BE OIRES

Adaptive Split

FR B B IE RN 21

Velocity & X Body HIHJ4EHEEE, H Initial velocity A1 Prescribed velocity HL.iEHE - H]
BUEIEA

Initial velocity FHF 15 B 24 BT P4 R4 46 38 5

V_x: WEYIRIE x by 5 Il 11E

V_y: WEYIRTE v ALFR T M E

V_z: WEYMELE 2z AR T 18] )3

Prescribed velocity F T 1% B 4TV & E BEAE, 7RI 21235 LR 2 (1
HEHATIEE) . WEARXIZRTE B AR 0, WP ARAE 24T [ e NIk 1%
TR EA MR ENE:

V_ x: WIEYIRTE x AAFRTT ) 1) H 8

_y: WREMRTE v ARFRTT 1

V_z: BGEMRLE 2 AABR T 1] B o

5

<

Load Setting 71

Load Setting 71 (K2.37) HISR¥&E Body Bk &

e PrescribedAcceleration

BB 8] I RE R 3T, X 2480 body K hnBER (8] 2L K14 f; = Ay x a;. *T MPM3D
F S 8] P R 2 Ay ) 32— 22 U B 2 W MPM3D User’s Manual.

ax: BCEYIRAE x ASARTT [ RN EE i e
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Body Properties

Properties | Load Setting
[ PresenbedAcceleration

ay
i

A ary
1]

Coefficient

[J HarmEzcit
i-i-';_gl--\:i_\ % r| ;I]

[[] ConstrainRizdPosition

V23

%%

&

Display | Discr * ]

i 2.37: Block ] Load Setting U1

ay: WENIRLE y AHEFRTT R 03 P e
az: BIEWVIRLE 2 AARTT I RN I8 L i B

arx: BEYIRLE x AARTT AR AR L R E
ary: BWEYIRLE y AARTT AR AN L RS
arz: BCEVIVRALE z AARTT 1)) N EE i {E
Coefficient: HIoKE LR ZIE M IE LR LUK 258G TR BEAUT 7 DeEtk:

time: ¢ &I [A];

cx: WH ax MR
cy: WH ay R
cz: WHE az MR
crx: WH arx 1 REG
cry: WHE ary HIRH;

crz: WHE arz ) RE;
o HarmExcit
BB SRR, B BT
f = Asin(wt + 6)

AL Z 4
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FErT o3 AR AN T RN A AR . ARAL A AYE R B Al 1Zoe R BA =AML R,
BT RBEA =B EX y 2o BAENGEUT:

Omega: BB N T x vy z AN IA B IVERU ) w 1B
Theta: WEMIMTx. y. z =ADJ5A LRSI 0 &;
EndTime: % & Jiti il T x- Y~ 2z =ANTT A U AR B A4S LR TA]

o ConstrainRigidPosition
B WA S 15 IR R T8 T A BT B 3
AW A2 IR 15 E Wis s s sy, o5 5 e WL WA 2 o, ek =2
ElEzS-AEP

Display Tl
Display 71 (2.38) HI>RiXE Block I E7R/EME
« Visible
PR TAAN EZ2 /[N
e Zoom to data
FHIRSZ body Lt RS 4EE GUI SE BoR X & F1 s
« Surface color
5E SCONRZR T 0 Sl s e
o Edge color
T U I R D
« Point color
5E SCOME S s R .
» Representation
& XARITE G T (Surface, Wireframe, Surface with edge, Points).

e Line width
5E X Wireframe il Surface with edge 2k 5% # %6 &

o Point radius

SE SCH R R AR



28 5% WMAHER4%L

| .I;oa_d_Sét.-ti_ngm |_ Display | -Discr.étizs;ﬁo.r.l B rE
Wiew
Visible
Color
Surface Color
Edge Color
Poumt Color
Eender
Representation i_S_EfEei\T:
Line Width [ |
Point radius s =)

2.38: Block HJ Display JT

Discretizaion 71
Discretizaion T (}&2.42) & X T 1% Block 5 & B EUT o

o dp
Block KM IEAZ S AT i 0730, PRI R /5 B 2 507 A BORE ] R dp BRI

............

............ Tap

Discretization

dp (10

K] 2.39: Block ] Discretization T

2.5.2 Cylinder
Thag: FrdH RN ek, aaEEmE. [, Ja, R0 E0R s B E2.4007

o

Properties 71

&2 A8 7~



2.5 AETUTEAR

P 2.40: Cylinder #AIZHURE K

Body Properties 2

—
g ] m
WorkPlane | Mone El
Material | £

(] Body density | |
Dﬁdépﬁve split [0.2 I
[0 Velocity

WVox Voy Aw
o Initial velncity 0o oo Jfpa ]
| Prescribed velocity | | | || |

Properties | Load Setting | Display | Diser ¢ )

K 2.41: Cylinder ] Properties 1

29



30 5% WMAHER4%L

e x0,y0,z0

5E X Cylinder 46 B A E . 1% (A AR FRAEAH XS T BT 28 ) WorkPlane, 41
Cylinder RENEAT WorkPlane, X7 [EAARMERIE LT Cylinder 7£4%J5 AL b R H
FEDA=

. 10

Cylinder #2453 [ 1A 15
e RO

Cylinder #2246 ¥ H 1) 4z
. 1l

Cylinder #& 1 i [ 1 42
. RI1

Cylinder ¢ 1 ¥ [H] 1 7MM%
. L

Cylinder i) FE
. Angle

7 AR 5K A

o Workplane. Material. Body density. Adaptive split. Velocity
DL b & g A S 50 = LR ATIR 562.5.179 Properties T, X BEA AR

Load Setting 71

Cylinder ] Load Setting ZEIi1~ N I & Jm 4B HE S 20 1 = LRI RTIA 252.5.1719 Load Setting

~

P

Display 7T
Cylinder [ Display eI~ N )& a i HE 22010 = X RIFTAR252.5.1715 Display .

Discretizaion Il
Discretizaion 7 (}&2.42) & X 1% Cylinder 151 i B H7 .

o dp bottom
f85€ Cylinder P s i 0 A 5 A 18] #E
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e dp top
&€ Cylinder % 1 S [T 5T s 18] BE o
dp bottom. dp top FHEZJG, WEEAET I (Z MIEHFD B ERT, SRt
KRB

o dp Discretizaion
HEoT BUER 0 81 0, IERRAATTRG 1, FaAn s
T Ik B & B UTRHE, SR P ARG A (nE12.43) 77 20T DU I b O 455 g e 4
LT TEAR o
R Properties TUIHI I Cylinder ) Angle J&PE(E A 90, 180+ 270+ 360 i, PeneBlast
ARG SCHF AT

Body Properties Eﬂ

=5 | Load Setting | Display Discretization :E] \,
E Dizcretization
dp bottom

| dp top

=
L ‘ L ..| L

Discretization

K] 2.42: Cylinder #J Discretization 5T

2.5.3 Ogive
Thee: B Oppik, SE#EkIT R Z kT

Properties 11
2. 447w

e x0,y0,z0
5E X Ogive UG 2 A7 B o 1% 75 (8] AL bR AELAH X T BT 8 A 1Y) WorkPlane, 415
Cylinder RENAEA] WorkPlane, 1XZH 75 [AALARERIE X T Cylinder 7E42 520 br £
OEVA=

e R end
SETEAR )33 4% End Radius

« R _og
SEIEARIH 242 Ogive Radius



32

.-—

th':a-t.a(l

K 2.43: Cylinder 34 [ 4 s iz

Component Properties =]

Properties | Load Setting || Display || Discr"E

End Radius
(Xn,y.r;.z‘ﬂ)':.- e
Geometry
=0 v =0
[0 | [0 | [o0 |
R end E_og Angle

[1.0 [ 2.0 | 260 |
‘WorkPlane !None .\*|
Ilaterial .\‘|

|
[ Body density | |
[] Asdaptrve spht |

O Velocity
Bt g Vo e

Iritial velocity |D.D_ | 0.0 ||D_D_ |
Prescribed velocity | | [ || |

K] 2.44: Ogive [F] Properties I

e

AR 2 %
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o Angle
5E SUBT i BN AA 7K A
o Workplane. Material. Body density. Adaptive split. Velocity
DL S gmiEHE S B B LRI RTIR 552.5.1715 Properties 71, X AR,

Load Setting 71

Ogive ] Load Setting &1 P 1 & 9 48 HE 220 19 2 A TR 52,5175 Load Setting
JﬁAo

~

Display 71

Ogive ) Display HeIh- A )5 g 4B AHE 2 E K R L RIRTIR 252.5. 179 Display 7.

Discretizaion 71

Ogive ] Discretizaion 1K P 1 & 9 48 HE 2 20 1 & A TR 552.5.2795 Discretizaion
Pig

~

2.5.4 Sphere
Dhfig: Hrgekik,

Properties 71
W2, 45178 o

« x0,y0,z0

€ X Sphere BRU 1 2% [ A7 B o 1% % 18] A A 4B AH A T Fr 8N 1) WorkPlane, 40 5
Cylinder RENAEA] WorkPlane, 1X2H 75 [AIALARERIE X T Cylinder 7E4% )54 bR & H
AL E

» Radius outer
[ BR 2

« Radius inner
[ Bk N A2

o Angle
TR it 2 A g A (5 T ) 5 A
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Component Properties

&

Properties | Load Sething || Dizplay " Diser ":E

CGeometry
=0 kil z0
0 [0 o
Radius_outer  Radius inner
05 | o |
Angle
360 | half
WorkPlane | Mone ‘W|
Material |

[] Body density

[1 Adaptive split 0.2 |

[ Veloeity

Irutial weloeity

Prescribed velocity |

A= L g
[bn | oo | jao |
| | | |

2.45: Sphere ] Properties 5l

%

—_—

*

AR 2 %
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e half

HAE 2 Angle=90 I, ZJEMEA BRI 2 Angle=90 I 2 1% )& MR & 15
% 1/4 BRI _E#R 75 B half=0 I, AER— 1/4 BR: 3 half=1 I, Hix 1/4 3R L2
iy, RIVAERCEE — MR 1/8 K.

o Workplane. Material. Body density. Adaptive split. Velocity
PL_E & ImiBE S50 1) = R RTIR 252.5.1715 Properties 01, X EAFHEA

Load Setting 71

Sphere [ Load Setting eI~ N 1) % 2w 4B AE 2 20 i LR RTIA 282.5.171% Load Setting
i

Display 7T
Sphere [] Display 10K A 1% g HE S EUM & L RIRTIAS62.5.175 Display 0.

Discretizaion 71

Discretizaion 51 (41&]2.46) & X T BRI RiB #07 :0e BT BRAK B & 10 LT e,
WA AR AN [R5 SO BRAR AT B 8, Wi iEAS A /7 30 (Discretizaion=0) A3 [A] 47 51
773 (Discretizaion=1). 1IEZAM M= MEERERER T M L (BIETE <y Mz #J5m)D
XTERARHEAT IEAC BB T3 A1 AR 7 SN AT ER AL AR 2R 1 = AN A AR S 7 1) o BRAR 3E AT 34 1) 55
FEESHL, X M7 2URT DB ORFFBRE 3R 1

° dp
Sphere oK ARG 0730, #H F5 248 E — S IR Tl dp BIA],

| Component Properties i
lss | Load Setting | Display | Discretization E]?
Dhscretization
dp

discretization i D ]

K 2.46: Sphere ) Discretization 5T

2.5.5 Polyhedron
Thge: Bt i.stl SCHFRRR B0 =48 LAY F) S
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Properties 71
NP2 4THIR -
e x0,y0,z0

E X ZTHARK AL E . 278 [HARARE AR T P3N B WorkPlane, 415R 2 H{AR 2
MNAEA] WorkPlane, X4 7 [AIALFRE R & S T 2 THARLE 2 R A s R AL E

e Scale
€ SN 48 T L A

o Workplane. Material. Body density. Adaptive split. Velocity
DL B ImiEAE S B = LR RTIR 552.5.1715 Properties 1, 1X HURNHEHZ R

Load Setting Tl

Polyhedron [#] Load Setting 1% T -K P [1) % % 5 HE 2 0 ) = SC[R) AT I8 252.5. 1795 Load
Setting U1,

Display 1

Polyhedron ] Display @I~ P 175 g 4EAE 2 20 = R AR 252.5.1715 Display U,

Discretizaion 71

Discretizaion U (H11&2.48) & X 7 Z WK B HOT R HTERSAM =4 L8
WAEEBONRE 2, KEMG 12 AT A B AP THR, 50X BLR AT LA R A #5822
ST T AN AR R 2 T BRI SR AT 105 56, X7 ABE R PAORAIESEAR A AR B K 2 2,
SCRT DU 3 DR 5 22 TR R 1

o dp global
U R B R, GBI ST A e BB S | T iR
o Test Solidfill

FEQRAT: Job Z Bl s SEH B I B BRI RERY U RO B e 3, i BB vt
AN AT BHL IRAF Job AN B S AT BRI, BB A7 LR 15 /2 T 1 G AR A
i

2.5.6 User-Defined

W = CAE @B, RMEE ATk, FRRHEB A oMz (3
AT R SRR\ S STHRH.90), PeneBlast &4t Grid2Point T H B AN H CAE @K
A BB B SEAR T SR T AE BRSO, SRAE LS W s (S B SCAR . PeneBlast
REAR T N ZE S S BB SCAR SR SR & & A R LA 4%



2.5 AETUTEAR

Body Froperties

g

Froperties Load Setting || Di=play || Discret“{E]

File [TechProfBuild/Fenehlast/ rhyl. STL

i Brows=e i

Srale

Geometry
x0

zl

WorkPlanel (Hone

Material

[] Eody density

[] Adaptive split |02

[] ¥elocity

Initial welocity

Frescribed welocity

0.0

0.0

0.0

i 2.47: Sphere ] Properties T
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EBody Properties [

‘es Load Setting Display Dizeretization E]

Discretization

dp global Z2
diwide mmber |10

Dizcretization 0 W

JoblPolvhedronl. txt Test Zolidfill

& 2.48: Sphere 1) Discretization 5T

Properties 71

K2 497~
o File
e e W EYII S B SO S AR

WED RGBS RS Tz U S et s Em 8, B YR
B EWSPAYIR R R AERARAR xy,z. MR

1.0079665e+000 0.0000000e+000 0.0000000e+000 0.0000000e+000
9.3025750e-001 3.4641000e+001 2.0000000e+001 0.0000000e+-000
1.8897898e+000 1.7321000e+000 1.0000000e+000 0.0000000e+000

5.2774400e+4-000 1.5385000e+001 1.7252000e+-001 0.0000000e+000
o Material. Body density. Adaptive split. Velocity
DA_E 25 G B AE S 010 2 SCIRI TR 2525175 Properties 7, X EAFIKIR.
Load Setting 71

User-Defined ] Load Setting 1% -~ P 1 % 4 #8 HE 2 2010 & A AR 552.5.1715 Load
Setting U1
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Body Froperties

|

File :ﬂﬂy TDocument s/ AHSYS Success _30_out. txt !| Browse ] |
|

Material THT ¥ |

I:‘ Body den=ity | | |

D Adaptiwve =plit |IJ_2 | |

[ velacity

Vo Vo V.z

Initial welocity :_DD [ D_D | |D_D |

Prescribed welacity | — | |_ _| | — |

2.49: User Defined Entity #J Properties U1

Display Tl

User-Defined ] Display #eIi-K N i & g FHAHE S BN 3L ATIA 552.5. 1717 Display 51 iji B 1A
5, SHPIAGREG, Adleh], GUI SZiBoR X4 SR iZS Ak, mE2500R, [H
I RGAEZAESS T Job AFBUHRAE T B — M0 B B AR 2 3 Bt i) UATAE B ST A

2.6 EEAIBHESENSDEMN

AT AL ERECHEEE T Job Properties B4 J& M 1 WorkPlane. Grid. Contact. Detonation.
Solution A Output, T % &E /I TAE IS, HamgE S Bdsh. @ Uik
AOCHDS B &I, KB E. 7£ Job Browser H i 1)K AT A B 42, 7R
AR AR B X (PreDataSet Properties) F4 27~ % J& 14 71 WorkPlane. Grid. Contact.
Detonation. Solution 1 Output.

2.6.1 WorkPlane EfT

WorkPlane J& 147 (WE2.5107) A PN &8 € SEH K E X —HR B R,
F PR IX L J5 A AR R L Body 8L, 76 MPM H, W5 sl (1) AL AR #0542 75 42 = AL AR R
T XK, T nEL T WorkPlane ) body &, HWIGBMNESE (x0, y0, z0) WS%
Zoe Rl TAE I . N7 SEIAN&Fh Body WIIER AP EAE, FESINTAEFHEE body
()% BB R R R ) B2 R AR R . FEXT REAL KR 2R TR @S Body AT BB
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Eids Bhib Fiew Sedals  Jisalotien Test  falp
b T E e -

Bt diirloea
-

Job Browser

|
o Tt
o

e
e

Fropees | Lead Semg | Duplay
View
N

Calee

et cie
i e
e ol

Bepresertabon Potpme  »
Lae Width
Porst radeas

2.50: GUI EIX Szt Bon 7 B g XL szik

I, R JRd 0 AT i R T — R R AE RN S8 Bxt B A Body MRS AT#2, K Body %3
AR E AL E . X Body % WorkPlane RIRJ 15 2 HA) 5T mi 7E 22 J5 AL bR R rh A7 B

WorkPlane | Grid | Contact | Detonation [V} #
[¥] Parameters
0z rDyﬂrDz ex | ey | ez all.aZI:a
I e T B B VR s
g i @
[ add | [ Detete | [ Apply |

2.51: WorkPlane J&4 71

o “Add” FZH
g — A TR
e “Delete” %4l
3% =4 i J Y — 2 AP
« “Apply” %4l
RAF 41T WorkPlane #1132 H A S5
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A TAEFHA S T TP,
e Name

WorkPlane (48K, SERTEE— A8 LA 0, SV B3 s, M alided
XUy G PRI G AEAE ,  AZ SO A A4 K

® Toxz, Toy, T0z

iR A bR & (WorkPlane) J5 s AN T2 & Al by 2 J s A%

* Cup» ey’ €,

JRE AR 22 (WorkPlane) 1) Z HlREAE 2R RAUTT A K&

* Qai15 Q215 A31

JRE AR &2 (WorkPlane) ) X ik & AE 4 /) BRI 7 [ K B
EEEI:

(1) RE Cey» €y e.) A Carrr as> a31) g3 M SR8 € R ER AR AR RN Z Bl (FETT
[ A X BERFRR NN E, AZERENRNMRE (IAZR (fe2+e2+e2 =1 M
Vi +dd +ad = 1), AHBBHEX AR REIER, B epan + ejam + esaz = 0 24
PRSI AL . AR body INEK 1 IXRRARE AR, R 25 A IR SR I B 2. 5207

The ¥-axis is not orthogonal to the Z-axis in the Workplane !

Pleasze rese t the wector parameters of WFlanel!

2.52: WorkPlane #5i=#2E/~HE
(2) %%Bgé*ﬂ?:%% Yiﬂﬂﬁlﬁﬁ:ﬁﬁﬁ% (Gx, €yy 62) Y%W% (CLH; a9s1 s (l31) Eijj
320/, ¥ WorkPlane HIARFRZEAIIRERIFNA TF R
2.6.2 Grid BMR

Grid J1ET (E2.53) HTRERRMIESH, ERUGMREASL. B3Rz,
MRS E S

e x0, x1, y0, y1, z0, z1
58 SR 1) FEL 1S S X 38y
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H_F WMRHEEZHK

Boundary Type

WE %N A 1L 5 %A, %N (Free/Fixed /Symmetric/Transmit /Rigid Plane),
SRR (0/1/2/3/4):

boundary= “0” -H Hil 5

boundary= “1" -[EEA S, LIRBFE AKTA B HIE;
boundary= “2” -XFRA T, LR RLE mERIZS), HANHEAN T E H;
boundary= “3” -iFEH A 1, BIRFHIC SO 18 5 5% AT

boundary= “4” -WIVETH, FEE R EE N EARRGFENTS, HRTMHEBH.
dex, dey, dez

X ¥z =N TG P A EE

Mass cutoff

WE NG R TR R ¢, REEI RGP RER S B R /MR Z DBL_EPSILON
8¢ FLT EPSILON. (/. {MPM3DPP User’s Manual));

GIMP

KM GIMP 532

Consider Failure Particle

BCEAEGE TR AT A XN 5 S T NSRRI T o A A R R T NIRRT, A2k
BRATENRBRL T o SENATE NIRRT

Time step factor

LR B U L5 B T factor. % 16 314525 5 1WA 75 5 3 O s BEHE 04 %
MR, B LU BTN % b2 2 5 RS Z IS . BRI U 6 1 2 R
Jactor x dtscale FHGHHFITREFE B MR MR, factor BATH 08.
XMin

BEBAMIHIN x 5MERLR

XMax

BB ARG x TR LR

YMin

BRI v i MERL A

YMax

BEBAMISN v R HL A
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e ZMin
BEBNA ) 2 [/ DEEhL 7

« ZMax
WEBBIEN 2 AR K st

o Clear cell step

VB R JAT A& N 5 R S0 AR TE) 8. o ) B — 5 BRI 1) 22 el 355 B SR AT ) A s
RS, AT AR, PMETTE WA BUE RIS RE RO 10, Ei%fEH kK
NPNTEET 0, NERARKANGER. N E A% Dynamic cell B 4 GEA 3L

2.6.3 Contact BMR

o Contact on

R A A, AA7213%E Contact on I R AVIEIRA AT (UnE2.54), HHMFEON 1
WA J5 B i

 Failure to component

R A PR RGN MSL AR ThRE, shE N AB. EREM)E, RIKTEAN
PR ZE R AN Al A A Ok 2R B SR AR

o Exclude components

BB AL TSR AR 7 N 75 HEBR A7 AL R T AL o A R AR T SR s v o
A EAFAERBOR A, BRARA AR ) P A LA AT R ROR 10 B4 R AT DD RE

o AutoCompute component weight

e H T E S A A T B AUE . 2R RO B 3w B AN A f T v
[ 7 A R, ANAERRABINRE, BN %7 R A R e AL
fH, X T Mooney Rivlin #kl, BUE A, X T HEEA S E KR E R
—32767, XFRMAM (0 SHM) SHNEEN —32768.

« Distance type

W B H /N E) R R EA0 775 . distance type= “0” RIRATIE, distance type=
“17 RonTHE PR BIE RIS EE, distance type= “27 RKoniHHE PR H FIE]
PH. distance type= “2” HTHRER] T i SR, FrLLLE distance type= “17 [
THEEIK K.

e Min distance

BCE o/ MEA R TR dist. RV IARHERE A SEE T, A R AN 5
W% 45 e B 5 B RS AT DUk, BRI A T e, AR e 4 1) 11
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! PreDataZet Properties |51|

| WorkPlane | Grd | Contact || Detonation "Iﬁ

'1,1 i Fi 7
a’cyl
chzo
J’“ zl
X dex X,
Grid setting
Coordinate Boundary Tpye
20 (Lefty |0 | |Symmetric v .
B ‘PreDataSet Properties 5:|
xl (Right) |ID ||Free »| [ . — =
] | ‘WorkPlane " Grid [ Clontact Detonation 1|2
¥ (Bottom) |0 | |Free v
Contact on
w1 (Top) |10 | |Free ¥ =

[[] Failure to component
z0 {Back) |EI | |Free V§| [ Exclude components
[ AutoCompute component weight

21 (Front) |10 | !Free v.|
el size DI_StaI_EE trpe 0 ~|
dex dey dez Min distance |D-':I |
1 IF I | [] Contact tirne step 1.0 |
i Friction coefficients:
[] Mass cutoff
[] GIMP [ Hew ] [ Delete ]
O Mowing Grid

[ -] Material Material — Coefficient
Consider falure particle ‘ v.l v|

Time step factor 0.8 |

= s [ —

e

20 T —

[ Dynamic cell

[

K 2.53: Grid Definition K] 2.54: Contact Option
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BIFANE, /NIRRT RS 2 . 8 7 el — 8k, mlald i E i
i 6] AR H dist RPN R Al 2PN R — A>T SRS 5 sl 1 A3
BA TR AR Z IR R BE /N T dist e ARIRS BT RTINS, AU R ke A 1 4%
fil, ENEAHEN. min_ distance FIBREMEY 0.0, ATEATFE S A A .

o Contact time step

e I ARAE AR A SR 1E B R I TR 2P A . A) R os AR 42 fi SA e 5 AR o I 1)
DRBATEIE. SEEABIE. Bk SR B 25 1 5w . 2CR 70 i e 8] 25 K
U FH I

e Friction coefficients
TE SURERH ) ) BE 88 2 40

“New” 328H: & L HMWFFELZ [0 EEE R . WA “Material” HE T 20 JIEE
FALEL, “Coefficient ™ Hi N IX PIFFRRLZ 18] BEHE S5

“Delete” #ZH: MIER = AT B X — 4B R

2.6.4 Detonation BT

SE SCREZG AR R /T, s e KIS TR) CInf&12.55) . sy “47 AT “-7 W AREJTAT
e A e st /T, AN 2% H SRR

o “Add” %4
Wi — MR R/ TH
o “Delete” %4
I T =24 RS B — A RS /T
o “Apply” $%4l
{47247 Detonation Points/Plans List o5 23

+ Type

WEATE /TR . type= “point” FKIRE IR, type= “plane” & )i
JETH -

e Detonation Time
S8 SCIES R 53/ T B 5 K [

e Detonation point
#7 type= “point”, NFHERE LT EME:
X,y,2z: HORCEEE SRR R P E .



% WMRERE%

« Detonation plane
*i type= “plane”, WFHEERE M T )EmME:

Direction: WERBEMIAFNEL, BUEN 0. 1. 2, 20IRNT x. y Al 2 ffi;
Location: & ERLE S5 HIRL AT B A8 bnkh b HOALHE ;

Left: % 8RR 2 M AL AR 1H ;

Right: 5 & ECHR T A (U AL AR AE

Bottom: 1% B R AL R

Top: ¥ BARHRIE FAALBRIE

Ceontact || Detonation | Solution | Cutput |Bi
Time

End time | |

Titne step factor (0.9 |

[ Specified | |

[ Constant time step
WP algorithm

@ MUSL

O USF

O UsL

PreDatafSet Froperties

&/ [] Mear Boundary Stop

WorkPlane | Grid | Contact | Detemation | 54 /b4 ;
l I ” | I— = Time Integration |Explicit ~|
[ Hew ” Apply ” Telete }

Detonation Points/Flanes List

[ Particle warning option

Level [Cnce per tume step |

Type Tetonation Time
B paint % |U- o 4 Type ie vl arid
Detonation point M
[ Volume
% ¥ T
Vilumeh Update Type (D |
0.0 ||o.0 | [o.0 Lt
= — Y —
Type Detonation Time
(-] [sLane ¥ [oo | [ Limit Velocity | |

Detonation plane

[] EnergyFraction | |

Direction |X | Location [] DynarmicRelas | |
Left [0 Bight |50 :

Bottom |EI_D | Top |5_EI

2.55: Detonation Option 2.56: Solution Option
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2.6.

L&A ESER-EE SOE Y] 47

5 Solution F¥1
Solution JEVETT (W1E2.56) EEEHATAH RRMIIA I E, WYy EA I, i e

72 NSRRI LN AT S v

EndTime
BB YRR 1)

Time step factor

WENEZKET, SEEBCA 0.9,

Specified

i € AR IS R 25 K FF DU AR e o E B i ] 5 s [R]85 P K b A N A
H, RE AR

Constant time step

72 15 K H [ 72 R 1] 25K

MPM algorithm

25 AE FH ok 0 B T B I R P BT SR A A% 2 R DG I T -

MUSL., USF. USL: X=AHustEf Rk FEER N, sE A “MUSL” # 2.

Near Boundary Stop: & & R LA A0 & 5 IRFE B3I HFR H, hiss
FIhee. 3 BAE R EAA RS AT E R AL N A

Time Integration: 8T KM TR, EH “Explicit” Rk HEAR 7,
EFE “Implicit” R KRR 2. 8 R E 5. B arkaaURR o R g K5
W, BATER .

Paticle warning option

FERFIUFEERES, BRI I R E A RE . AR, R NI
IR (ERYE MER T R, /I\%IJE"i)ﬁE’JEIIE%EEIWZJ#T%%HE%%El’]ifﬁ*%}}%,
PRI X R TR GCR A St 5 5 02, AR X B A DU R U B2 ) 5 7t

Level: W B Z&E %R, A EFMETA: “Once per timestep”s “All warning
messeages ~ “Stop When warning”, 3 BN EETERECY 0. 1. 2, SREEN 0.

Once per timestep (level= “07): &/ A0 % H — IR EH(E B
All warning messeages (level= “17): Jii fiAF & — Hjpi L 245 BME, NIk HES
Stop when warning (level= “27): Ji i 8 — B &5 BE, W IHFL LRI

Type: WEMBHYEE, type LA “ie”. “vol” B “grid”, a3 )45 i e AR
R 55 B SUARFRES A BB G RS X 5 (5
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H_F WMRHEEZHK

Volume
Volume Update Type: &8 8§ mA&RFI 7, TTELO0 ~ 4, SREEN707.
erode: WERMMAEIRAME, WEK FAARF/NT erode KR HAZ B (RO FR);

min: BEF A HRNMFBIER T, B IE)7 AR AR R —E RN, sk
NAMBIE;

max: BE A HRKEBRIEIER T, BIE07 SO0 R RS e, sl
NAMEILE,

Limit Velocity
T Lo R R KT JEE R 142

FETHE RS, DRl AT RE S BLR R, Hd R, BEM ORISR 1 AP,
SN AT D2 358 bt a2 TURIR 1) J5E el FR) B RO 2

Energy Fraction

WHERESH, HERENIRERLX 280, BPPEIREIF& TR, ke A
JE BIX — P 1B T

R EE RS, WEREA A CHMREL T, SeENZRIEAZREFE. H
THEE RS, B TREREREE IR RE, SRES AT . HHTIUES R, 4
HAERENAANES DR WS —EndUs, B HESERATE, R A& kit
B

Dynamic Relax

B E MR B 22

% FH JE &2 i v BT R I 51N S & Wi s FE RN IR B T R A SRR TR SEE
AR AT DL E BRI T R BN H AR B AEFTA body L& — .
Gravity

BOE IR AL =AT5 1/ BRI &, SEASTIF . E I ) A R T 2 AT
S5 P i) AR, DR SRR UEL 75 2 P T L

2.6.6 Output BMR

.

Output J&PET (WIE2.57) F TR EA A R LI, i) £ W I00 F 4 I [ ]
JRALERSCAR SRR R AL B R B

o Console output

BB G AR



2.6

X AT AL I AR R 9 & T

PreDataSet Properties

=

Contact || Detonation " Solution | Chatpast lE]_’

Console output

T —

[] Momentum print
[ Statistics
| memory

cell ocoupy

[ Tine history output

Segy
epef
| pres
density
tria
fail
eniglk
| velocity 0
velocity 1
velocity 2
| sigy

* ¥ =

Output variables
O Al

Add
Drel

[ seqw

[] epef

[ pres

[ density
[ tnia

[ fail

[ engk

[] welocity 0
[ welocaty_1
[] welocity 2
O sigy

&

Cutput format

Cutput time interval |

[] H5Part
VTEK_ Data

&

K 2.57: Output Option

49



5% WMAHERZR
Time interval: W& 1%l & ik & 1 BRI I 8] 8] B&
FEH G Wy B ERANE MRTE ). YaTeS e P, BFRPK . Rshgefla N GE .

Momentum print: & & EE S| &2 SRS RS

Statistics
Gi1t N AF AN SEBR W AS A B . memory: J& 75 7E 15 & B 18] 18] B 4 9 A7 FE 2 /= 3 sta
XAF, ZDEE HAMYAE windows N AN, ANaEAkd. SE A

cell__occupy: J& 5 7E$ & i 8] 8] 5% 56 H A7 5T a0 A ) L 71 1) sta SO A) ik ik
TG, AENARH . S8 A

Time history output
ISR s AR I AR A 2R, PO A R 2. 1.

“Add” FEH: BN AME R, Hox. y 2 RS SIER AR R =ANT7 1 B
AR o

“Del” $28R: MR HTHOE WS .

Output variables

BB LR o A B B SR s, T Ak PR AR AR 2.1
Output format

Output time interval: & Sy H & A0 38 SO IS ] 8] 5% o
H5Part: &% Hopart #3000 5 ACH A SO

VTK_ Data: 2&&HiH VIK #2005 A EAE .

R 2.1 Bl AR N Y

seqv Mises 7 /] velocity 0 x J7[A) i fEF exx  x Jj A RTTRAR
epef SRR N AR velocity 1 v J7 A eyy vy JHRTFRAR
pres & velocity 2z J7[RiH & ezz. 7z J7 A1 RTFRNAR
density % F sigy JE AR ) posx x [Afi#%

tria NS =HE o damg 45 posy vy A%

fail R engi I RE posz z ML

engk Bliie body N com A5

cp Bt kelv Kelvin 5 mat  FEHH




B=EF SIMtE

3.1 EMEFIxH
PeneBlast R4 H nl i@ LT RIS R AR Al T B3 AT T S S5 SCA

(=) BERTAEREPHSTURE, REENSHRENK

MR E— = T I RE VA, 7 PeneBlast JR 4t HT AL FL i ok & TS, st el
KU, RS RESEE, mdZE A File->Save Job, BIAIE 4 FT TAERE S T AL
xmp XA, AP WA A S Job Browser IR EATLS:, midi “Save” 5EUILEAE

FARE DD RE S W (35 L3 PeneBlast )\I]Ehaﬁ))

(=) HESACAM xmp X

M BAE File->Load Job, H P RIARHE# H FSCAXIEHE (WnEl3.1), H48ERT T
FIHEAS xmp B3 SO S NER, PeneBlast REUEEN RPN S5, R SR8
BB RAE GUI L BRXH . xmp X RAE TERTGCEF PR AN TEE S, ol HErk
HRGA R, WAL P BEAE XA F TMALE . HP SN xmp RS E
AIERTACEE A h AT AR Y, BE B E S

(0% \PeneBlast\ truskiPeneblasthinibinidatalwork dqeoeoopEE

| Pl vt pal pel pst et pel pel pet pl pl psl pet pl pl Pt Pl

s of type: [FencBlast model file B4.xnp) v/ [ Cancel

3.1: Load Job X}iFHE

51



52 BEF AT

3.2 PUTIHE

1. fEIEATF IR THE R, AdSC A Simulation->Check Input Data, 7] & T HAE
B, RSB R ORAF ) xmp SF R BT AE I RESK, AR —AA
RN XA (A01E3.2), A BARERRRGE R #J0R M B X EE (AnEl3.3)
Pt Ak A

% Congratulations ! h

. .
1 } The attribute "var' must have value in s 1 J File 'ImpactConcrate xmp’ has passed
data format checlk.
line 48. £
W
Show this message agaln Show thiz meszage again

K 3.2: HHRIEANE EXHEHE K 3.3: BRI AE

2. MRS Simulation->Start, A PLA S TEF: ER) P> %41, PeneBlast RIFF4fiE
T HRMES S (34D,

D:/atemp/Tpene. zmp — PeneBlast

File Edit Wie Model=  Simulation Test

IA%M:&JLILI VI IR S T .

Job Browser &

FrellataSet Froperties =
WorkPLane | Grid | Contact | Detomation | 54 M@
[] Parameters
Hame | e0x| 6Oy eDz) sx | ey | ez [at1]a21] 4 =
| [Bnimation View & x
2. Bd0eH0B
Prm——
2. 62006 ] \
B -
by -~
4
A 2 eonetos -/ - T
Add Delete il L / T, =
i ot
Lhiil 2 2. 580:+05 ==
2. EB0e+08

: T T T
0,000 5. 000e-04 1.000e-03 1.500-03 2.000e-03 2. 500e-03
Time Stap

|

(T ]

3.4: PeneBlast 5t [ SEi B ox 11 B FE
3. tHE R, P AR YE BRI R 2 (Simulation->Pause, B THEAES Fig 103



3.2 PITHHE 53
B FIZ kit EFR (Simulation->Stop, B LA B A, o2 vk & Sz W
X H 2R &,

4. THEHFEEEE, B A TSR EARS Simulation->Save RestartFile (B 5 T EF~

ERESAD, R A E R FPRES SO, TR P S I3 S BT AT IEAE, 478 5L R B SRR
J o

. Restart file sawve

i ] Restart file haz been sawed to D:fatemp/Tpene 248 pe.

L]

3.5 PRAFHL R Bl SO R ATE

5. W MR WRIR S 4k 247 1H5, s34~ Simulation->Restart, 7] PATE miih T

Bk E (EEF)D.
6. M2 B Simulation->Postprocessing, WA PA s T HA FMZ4], PeneBlast
R Paraview HHATEALEE, A SAEFTH I Paraview F AT 45 R MEL
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PeneBlast Z&4tik H IR A4 ParaView 1E N GACFE#4E . BT ParaView BEA] LLIEAT
THARBESS ) TAESS, 0T LUsAT T A0 SN 7t a8 B R BT F L, i ParaView RER] LLIEAT
T AN, AT DOl O A T 2 AN PR T AL BRI . EXS ParaView
A, PeneBlast F 48 W] AL M 2K Ja A FREHE SO, JE 4844 3 il 2 viu A H5Part. iIXH, &
MRS ParaView B—L88 IR AT 7%, BINTEAR ThRe N B AERIER RIS 2
% ParaView [P35 Bk,

4.1 FFA
4.1.1 &%
Unix THZRER
FER A BRI, HE%5 %235 5 fust /local B fopt H 3 F.
Windows THI&R %
IR Y], BT AT
4.1.2 FFiH ParaView

PAT ParaView 2 F 50, BT 21217 T AL 23 0L /2 40 A7 2UAC HL 45 52
B R A . Horh, S R A TR R A E AR . X L, AT A
PR,

On Unix

WS ParaView M2 38R S HTH A BOAMHE REERIEHE N (SPATH 803 $path),
Al D@L an N F8 4 k1247 ParaView:
$ paraview

R ParaView WIERARIA IS HTH P A 2R ER A4S, W] DAEIZERAR A I BN S S
PRAT, BUE K40 B8 2 oRIZAT ParaView. i, WARLHEKAERE: /usr/local/bin, HEA
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A7 T B i 2 B AT
$/usr/local /bin/paraview
ParaView FJiRA4r 21724, nlEd help @WKk AR ParaView W] HS %

On Windows

B EF “FrATEF ->ParaView-3.8.0 -> ParaView” 2 £ L4 iz
4T ParaView. X T EFESAE I FiafT ParaView, 15 2% ParaView 75 B CRY .

ARIBEFHE S
FEHAG LA ParaView FH B — L ARE .
o MG B ARG T SLMIREBAT NAIHE .
o BEN G BRI GR . B0, JmE—A vtu XFEE, ZOCERE S — AN B %ok
&
o UERS: —ANEBAFER AN HE AN H AR R JER SRS A
HUER #s, MRMEIEP 2855 .

« EiH: f£ ParaView F1, X GAMILIR ALK DM AIMAETE, EEP s
REXT AR — N Bt A R A

4.2 HRFRARE

ParaView 3.8 HIREFF FHH WA IR, HA0 N JLE7> 4R
Menu Bar (GZ#412)
RGEHR, FrAALA I8 ST A SRR 5E A
Tool Bar (T E#%)
HH LA RE T LEE
Pipeline Browser (Zi#%%&)
ParaView SR HIE 18 & BB H B2 UM, R H 00 22 B 58 J5 IR ARIR 254 (T 3081 H: &R

Ge A AR R A FR . 1 B X A FL A0 A e SR I S AE SRR R R i, R4
ik

Object Inspector (FHRE)
EIESRPEIEN R ERKEME, B =8I Properties. Diaplay. Information.
Display Area (E7R[X)

EIEV R PR GBI . FP AR AT A A . SRR, JFRE LB B 52 1
Belb. X LI — B U170 S DM ARSI (View), FFRAEANFRIRLIE A B om AN [ )
THRE R .



56 FwE BEATER%

Menu Bar

Tools Bar
Animation Toolbar

e v Tites Tage
Load/Save Data —= - & & & & P alin
Buttons

Common Filter —+
Toolbar

View Configuration
Butions

Pipeline Browser
Bar Chart View

Object Inspector

Spreadsheat View XY Plot View
Display View

K] 4.1: ParaView Ft

4.3 — P ERNGIT

TEAH AR N S TR BARTIRERT, FRATTZE H— 1] B A0 491 33 BH ey o
— N E¥E . Peneblast SRR T7EA M DO A sz B B30 Bt TR0 560 8 50dis
WATEEHE —Fh 1AL PeneBlast R4 AT G ALEE A (viu A1 H5Part XD

B&E G Peformation.vtu. it ” File” SZHH” Open” TidT H T4 A
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3 AR ERIE 3D MLl #% N2 88/E 3D View X 3#8 2l B AR A AHALLE AL B X N e i
FHMLIE S B Bl G () R e e ot s AR BRIk 2 3hig 5 A BERSRIBUR NG N 5

4.4 PipeLine Browser

ParaView %I I1#% ) EdE 0T G el DA 7 sUAE s B X SR A B S 2, #2812
SeJa iy ARPIRES M e R, anE 22 s . X E SR R EE X A an R L A -
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File name:
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Eroperties | Display | Information |
1T
Forly | @Eeset | 9 Delete ]E}
|

[ICel1/Point fevay Status

mate
pres
seqv
body
epef
£ail
mate
pres
seqv
body

e 09 ¢
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1
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K 4.4: 7

Surface With Edges
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i |Surface

: § Solid Color
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Pipeline Browser ii sagqv
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|
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W) fail
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Apply Beset 3 Delete -
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2. A& K 4 4
IS B IS, S8 A R 5 OB DL R R &5 i T s

4.5 Object Inspector

NI ZEHAEN R EME, S =BT Properties. Diaplay #l Information.
X RJBME TR BN R — N EEE M, BHEZEEN R &S LU E N ParaView,
PLEIX BN, Bt R — LA RIR (G B . BUbR A B8 i T A T8 71 3R B G,
WOEZEAE N R &M A E & P U AT DU S R AR RS AT ), SR T
HARNEBRT A8 RRA . T HEIKIR A=A T

4.5.1 Properities

12 JE M DU PSR 2 A il BB 3240 (Operation buttons) f1Z%{[X (Parameters Setting),
W pr7R4.7 .

#BR1ERE
BATH L BAE =R AE

o« Apply: miidi, ZRSHXKBERNGITEIEN R, RKESdh@EmErE ke, 4
ZHIX BB E A RN, 1ZE I PS5 R .

e Reset: g, WE LRSHRE. WRSHBERE 72, AT H;
o Delete: MERETEHNFRF ZATAHENS R

ANFERBWEEN S, ZHXPANEANR, BKiEZS% ParaView 7 BICH . T
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tionOverTime CJEPArERlE).
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o Clip: WEFTR4.8, SEXFIH T 1] TR E LS
o PlotSelectionOverTime: WIEFTR4.8, SEIXFIH T BTk i) 53R & Copy £,

MZHX N E R E A TR, S EEi%4] Apply. 1 Reset & fEseiias, s Apply
VAW B A AR, S Reset IAIWKE 2 BT E -
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FPipeline Browser

tt FlotSelectionOverTimel

Object Inzpector
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Apply
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O @ seav
@ body
@; epef
) fail
2 mate
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body
epef
fail

HEOREE

Q90 Q00
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T
B builtin:
|
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=
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FHE ERAME%
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T
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|
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g X
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3 Delete
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K 4.8: ZHERIET

4.5.2 Display
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AR ZE B TE XN R 7 @ HEHE ) 9w RSB P At OB 7R Hs 0 R L P 78 AR
B P IR0, @A AT M. T T A 48 P M i B A B X R B Diaplay J& 1% T
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L

Edges.

o Interpolation
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e Material
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Stxle

Representation Points

Interpolation Flat

Material Hone
Faint =ize Z.0a
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Opacity 1.00
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K] 4.9: Diaplay Style J& N &
e Point size
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o Opacity
Thie: WRIEHE.

e Volume mapper
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e Line Series: YHEH|F, nJLik.
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E |
|Hu:-ne |
|Hu:-ne |

3 | 3

Atk

K4 4.10: PlotSelectionOverTime %% % 1) Diaplay J&H N &

B R %



4.5 OBJECT INSPECTOR

Object Inspector = Xl

FProperties " Dizplay | Information |

Froperties

A~
Filename: Ferforation TTO. wiu
Fath: I Temp/Z0101211 Temp
Statistics
Type: Unstructured Grid
Humber of Cells: 304925
Humber of Foints: 304925
Memors: 36 ME
Data Arrays
Current data time step: 100
Hame Data Type Data Ranges
2 mate double [1, 2]
@ pres double [-B1238. &, 400305]
@ zeqv double [4. 27921, 19T424]
2 body double [0, 2]
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v

2]
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Bounds
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-
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&
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Limipma R m ey IO o
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FHE ERAME%

» Properties

Thig: oIz ETE X G 2 /W SO 4 FRAT SO ORAE IR B A

e Statistics

Theg: BonZEEN RN -EaTHE R, HdESEA. Aok FR L SR

o Data Arrays

Thg: o 2 ar i YR R RE R Sz Y R E v

Bounds

Thfg: o T A RHX I 5

e Time

Thee: 162 % ParaView [F1H5 B0

4.6 THhisgH

4.6.1 File &

File S 3 ZH T4THFLRAF ParaView )58,
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Dhig: FTIHFEGESCHE. PeneBlast FUTHHE 45 8 DL HoPart 803 vtu FIEHERS A7 4, H
i H5Part A— AN, T viu SO 2N SCR R, 2 SO R e — AN 2B .
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o Load State
Dhig: M sta IR CARAFR] ParaView ARAS, F0KF ParaView kB 2ZARES

o Save Screenshot

The: ORAF AT bR A bR

AR SRR I, g H SO e T T A IR B LR A 1 SO R (pngs tify bmps
jpg~ pdf) -> ¥ M ETE R IE $2 48 e % AR AF 2SO+ . Save Screenshot ARER T
Spreadsheet View R (A58 B IURE B~ A K ) .
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Thg: PRAFzhm .

AR RETIZIE T, PR B E R B R A, 4120 R . FE O T HE R Save
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o Exit
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4.6.2 Edit 328

SR ST LI ParaView 4R BEE . SRS HR 1R RN K 8 913 th OB % 3%

e Undo
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e Delete
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e Delete All
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FWE BREEZ%

T A LN T e Vel

Animation Iuration (sec) 0.0 =
Frame Rate (fps) 100
No. of Frames / timestep |1 =]
Wembesr W Kremes [ E
Resolution (pixels) 525 | 1430 |
Sterec Mode (if applicable) |H|:| Steren

D Dizconmect before zawing animation

Fave Animationl[ Cancel J
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C:fFrogram Files/Para¥iew 3.8 04 Qo © 0

[ﬁ Perforationl

) demos
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Filename |
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“) Lib

File name: | o

Filez of type: AVI files (%, awi) u Canecel

AVI files 0¥ avil
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TIFF images 0 tif)
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11 files ()
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L RSre s _.]J

.C-:-lors

Animation Default View 3D View
Charts
+- Render View On File Open Goto current timestep
Fescale Data Range Mode Update on Apply
Heart-Feat Interwal 1.00 mins
huto Accept I:l
Crash recovery I:l
oty | [ e
K 4.14: & RBCE R HHE
o Setting

Thag: BWEEFNERSE. fdnizi@ml, # il Settings MG, WilE4.14 (LN
B E KIS R ERTENE) PR.

o ViewSetting
ThRg: FUH AL B T DA R A A AN A M A [R] AL SR A AN

4.6.3 View ¥B
SRR SR H ParaView TEA2 FUUEREIE, EshE s, SE5%. W@
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e ToolBars
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L BB ST e w s el

File Edit Sources  Filters Tools Macres Help
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L et .
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El bulltn Full Sereen v Macros Toolbars
@ v
= i
EPlntSelectinnﬂverTimel ]
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» Statistics Inspector

Thg: Pl S o B S R T B R 1— 2 EARE B A

4

o PipeLine Browser

Thg: P S R EE SR X
o Object Inspector
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o Full Screen
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o Data Anlysis JgE: 155 ParaView # B0,
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D3 1] |None
D w0 }None 5
L ol [ hooe i s

K 5.6: st R SR E

NPT A, FHEESL AN AR LS AR . AR AT projectitle, #EAAEN
AL target, & EEUB A FRAETRE WA N A PR E I MME SR, BTk
YT, 75 By ol G ST B AN S o R R SIORT 5 By B R U e Al A ) o AN R I — A
W& R RST MIA Y PR 5 02 — AR I o BT e R PR P, WO 7 7 — 2 AR R B A

1. &7 projectitle

] PLiE T T H A Models->Create Component ¢ # £ 7 PreDataSet % New
K SLAHAE, 5. 7(a) FES.7(b)Fr7R. ££ PreDataSet N 3L componentl, X
component] ¥ HABK AL projectitles

WEEEIESS Simulation  Tes

Material

Create Component

Create Block [Iob Browser 5|
Create Cylinder 1

Croaia Dgive =] Dg%vePro'ectileIm act

Create Sphere P

Create User-Defined | Save As ...

(a) GIEEHAFTTE 1 (b) BRI 2

5.7: B

2. TEH M projectitle T #3754 B B K
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RSO BIREAR, 7RI R

2.1 %A projectitle

2.2 17 Models->Create Cylinder, ¥ £ i PreDataSet £# New Cylinder 3k
I AR, AN 5.8(a) FES.8(b) TR,

(RS Simulation  Tes  |Job Browser @l

: 1
Material =} OgiweFrojectileImpact
= FrelataSet

Create Component

Create Block

Create Cylinder

Create Ozive

Create Sphere

Create User-Tlefined

(a) G Cylinder 7772 1 (b) Al Cylinder J7i% 2
Kl 5.8: i[RI A

Z AR A B B 9O R K A, Iy =880y #8620 Properties J& P
FRIEE T E R, 5 =7 Load Setting J&ME WA T W E M SH, % =¥/ Display J&
PETLH R B BRS 3, S IUHRS) Discretization J& P TR E B HS 4.

2.3 55 Properties T JE A, WTFE5.9 Fis,

2.3.1 1£ size [EIHE JUAELE, BAEE XS IT M

2.3.2 1E Velocity HEFEE IZVIRRIMIGRIE R, Bhm SEARLE SRRy 07, #aniEl 5.9 15,

2.3.3 1E material $& & PRI A R AL R Steel;

2.4 gl Discretization #EH AT B E, ZAFEHRSAT R SARERE, W
E15. 107

ST B A 5. 117 o

3. T4 projectitle I #E S UN T AAR B HUB AL .

3.1 F Bbps 22 8 5 projectitle, & A iZ2H A4

3.2 fiii Models->Create Ogive, ¥ fiii PreDataSet i%£# New Cylinder X4
BOIIAR, HIanEEs.12(a) ATES.12(b)FTR.

3.3 55 Properties WIHIEMEAE, 01T El5. 1307w,

3.4 /i Discretization $%4H, #HATEHUEMH I TERSEORE, WES.10F, S
SEHAEE

EENT R SRR N5 147 o

4. bR B AT projectitle, B ATEERL & A MU B S 00 Se B s A (1) — B, 4
K5 1557

5. fESLAAF target

H T A S G R R, #2752 TAEF 1, & %/E PreDataSet J& Mot
] WorkPlane ™5 X TAEV-1f, an&l5.16f 7. & X TAF Vi WorkPlanel, HAXZH
R5.1PR, ZHGE S MPM3D A it



5.1 #HZmHEp 458

Body Properties =
e i
Properties | Load Setting || Display || Disu:r"B
bl il z0
0 | [o | [o |
o] re [ ||
a1 r ||
L[B9 | Ange [0 |
WorkPlane  |[Mone v
I aterial [steel |
[] Body density | |
[ Adaptive split |D.2 |
] Velocity
V. x ) M
@ Initial velocity [0 oo |7 |
() Prescribed velocity | | | | | |
v
5.9: Properties BTN E
Body Properties
:” Load Setting || Display | Dizcretization lml
Discretization
dp bottom |1.D |
dp top |1.D |
Discretization |U V|
K 5.10: 3 S BN A
% 5.1: TS
Name r0x | Oy | 10z ex ey | ez | all | a21 | a3l
WorkPlanel | 90 0 70 [-1.732 1 0 | 1 | 1 0 | 1.732
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K] 5.11: G A

ESNENE Simulation  Tes  Job Browser ﬁ'i

] Material 1

=} OgiweProjectitleImpact
(=} PrellataSet
=

Create Component
Telete

3
Create Block szZAs_”
Create Cylinder ¥ew Block

Hew Cylinder

Create

Hew Dzive

Create Sphere | Hew Sphere

Create User-Defined Wew User-Defined

(a) g ogive J7ik 1 (b) G ogive ik 2

5.12: IR iA
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Body Properties

&

Properties | Load Setting | Display | Discr ¢ {»

End Radius
(JCn,y-rJ,Zn)i : %

angle=1 au\
m1glc=3w’

Creometry
x0 w0 0
(0.0 | oo | |83.0
F_end E_og Angle
|6 | [18.0 | 180
WaorlPlane |Mone |
IMaterial |steel v

[ Body density |

[] Adaptrve spht |

Velocity
V_x Vv Wz

@ Initial velacity oo |lon |57

© Prescribed velocity | [ ||

5.13: ogive & 1% E

K] 5.14: SRR

99
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5.15: HARKERY

PreDatazet Properties &
WWorkFlane | Grid || Contact || Detonation 4 E] e

Parameters

Hame Ax -Op 0z ex ey ez all a2l a31

Motk (90|00 @04 (00 (L (L [0

l

4dd | [ Delete | [ spply |

5.16: & X TAEF1i
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Models->Create Component, # 4 i PreDataSet %% New K& 7 #84k 20 1F,
7E PreDataSet FH I component2, X i component2 ¥ HAZHK K target.

6. TR target | S/ FEARAR Y

6.1 % € A target:

6.2 miili Models->Create Block B3 fiifi target E#f New Block K&K 77 1%,

ST ZE R B 1) 22 5 7 58 X Block FRIJE T, W5 17H R,

Component Froperties =3
Froperties Load Setting || Display || Diseret 4 E
H
1
H
|| dxyazo) |
Iz
Ix
Geometry
=0 w0 z0
o o o |
x length v length z length
48 | 100 | 254 |
WorlkFlane Worlflanel v|
Material |Alu.|11inu.m V|
D Body denszity | |
[ Adsptive split |0.2 |
[] ¥elocity
Vox Vy ¥ z
Initial velocity (0.0 |[0.0 [[oo |
Preseribed velosity (00 |00 [[oo |

5.17: Block J@MET ¥k E

6.3 miifi Properties, HENIZJEME AT LA SEE MVIIHEE EE, WES5 177N,

6.3.1 7£ Block size HEIEF JLAT(E B ;

6.3.2 £ WorkPlane T fHEH %+ WorkPlanel;

6.3.3 7 material HEZEFE Aluminum 48}

6.3.4 Velocity SIEHEA2) Ik

6.4 s Discretization &R, FEANZBH N RESHEHSEH, wltdp EN 1, A
B HOS R 2 A RS . B WK 18R .

A G EEAR AN 5. 197

Zt, BEEA O 4, il PreDataBase A& BB WL E5.2001R, it
A PreDataBase J& 1% & .
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EBody Properties 5

:" Load Setting || Display | Duscretization E:

oooooooooooo

------------

............

............

ol
dp
Dhscretization
i

5.18: ¥EAKEI R &

5.19: HEARRE R

5.20: BEARRARE K
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Step 4 HEE =M1E

SR b, 3 S WA A 9 L% 58 4% 78 55 7R AU A BRI (8] N AR IS ShYE . an SRR A
B MG, TIRLEARAS DL 2 /D0 78 SR aa I 2] 4R s AL B . AR, fEICR B
M, WUk IX B SR RIS SR . fElk, ORI BN LR &, KRB R GIMP
Tk E . BARWT,

4.1. R E ZE M PreDataSet, fEE T Job Properties 7] LAEAT Grid FHGIZE,
sty Grid ZEANE SR E T, MRS A B BRSO, AH N B8 FOR ST Rl Ak A
PRBCE N5 2177

PreDataSet Properties =
WorkPlane | Gnd | Contact | Detonation E} i

e
dez
o 2
X, dex X,
Grid setting
Coordinate Boundary Tpye
=0 (Left) |70 Free v|
=1 Right)  [70 [[Free ]
70 (Botiom) [0 | [Symmetric v
sl (Top) |60 [[Free ]
@l (Back) |5 | [Free i~
21 (Front) (300 | [Free ]
Cell size
dex doy dez
2 ||z [z

K 5.21: grid B E
4.2 78 Grid JEME T B WA B EUE, WER5.2.

% 5.2: Grid setting

Coordinate | Boundary Type
x0(Left) -70 Free
x1(Right) 70 Free
y0(Bottom) 0 Symmetric
y1(Top) 60 Free
z0(Back) -5 Free
z1(Front) 300 Free




104 % 5% PENEBLAST NI14%&

4.3 #£ Grid Ja 1k T3 E RS TRIFEDY 2 x 2 % 2
4.4 1E Grid JE 1k T3 E R ISR, DMETHSER S A AE, Wl&5.22

Clear cell step [10

5.22: FASMI K E

U, B SRS A S BOR I8 A B0 ) BAR I 0 % e B .

Step 5 FRIEMEE

AREBVESL T WA AR, oA RS S . RICAT AN EE TR AT e Thae,  [RIA A G451
AN R EEYE

i Contact, FEAMKSEEE I, WES.2307R,

PreDataSet Properties &
WorkPlane | Grid | Contact | Detonation 4 E] 5

Contact on

[] Failure to component
[] Exclude components
[ AutoCompute component weight

Distance type o ~|
Ilin distance D D .
[[] Contact tine step

[ Friction coefficients

Mew Delete

5.23: Hefiik &

T ANX BT v B AR A AR R i R R TR R R, A ik R A projectitle A
target, fE7% H 1 Component Properties N7 E, X HIARPIHER Z KL, SRR
FIAN EE 1 B 433 a1 5.24 (a) AT 5.24(b) T 7 o

Step 6 WEHIHIXIN

TENG, & E ARG A F S R B B A SRS DL R ) 6 M 4 A e ]
[) o

6.1 sty Output 241, HEAMMNEEMET, WES.257R;

6.2 % E Console output ZEMH, X T AF B %1% E K525 7R;

6.3 R LML &, FEH AT TAE AT R ], X T A E A7) 1% 15 B L K]5.26;

6.4 & RGOSR S, S S TR TR R, S T A B4 15 B L 15,265

R, B HEIUR B e

Step 7 & EKEIEIN

AT I B A R — L)k B, LA IR
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105

Compotient Properties = ! Component Properties 8|
Properties | Display || Fill | ] Properties | Display || Fill | 4
Mormal vector weight Mormal vector weight
10 10

Body List Body List
Crlinderl A Block3 it
Ogie2 g
b i

(a) AR E B E (b) LA ERE

Kl 5.24: AR E X B

DPreDataset Properties &
Contact || Detonation || Solution | Chatput IBP i
Console cutput

Time interval |0.002
Momentum print

K 5.25: F s E

Ll

DreDataset Properties

|

Crutput vanables
O a1

seqV
[] epef
pres
[] density
[ tria
fal Ll
[] engk
velocity 0
velocity_ 1

4

i

[ sigy

Crutput format
Output time interval [0.01

[] HSPart
VTE _Data

5.26: ¥ ik E
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7.1 ¥ Solution #%4, HENZJEMETL, WE5.27;
f‘reDataSet Properties [

Grid Contact Detonation | Sclution | E[Z]E]A
| Time |

End time .8
Time step factor '02
[ Specified
DConstant time step

MEM alzorithm

(&) mrsL
) usF
O 1sL

I:‘ Hear Boundary Stop

Time Integration |Explicit |

K 5.27: KRAEKE

7.2 B EBYERE]) End time A 0.8 KB K A F Time step factor 4 0.2, X
ARG v B L 5,275

7.3 BB %I MPM algorithm, X TAHH], %A MUSL #%3X;

2l A IRKRMEHETIR E .

Step 8 IRTFMINI

PL_E 7 DM 7 ARSI HT AL EE SR A B, B B CAE PR A7 2 MPM3DPP #2785
I A G 288 xmp XA

miifi File->Save Job, 4 SCHRAF 2SI TAERAS, E5.2807~, AR OgivePro-
jectitlelmpact.xmp F N\, FR WA 4 H Job Browser 1 I4T4%, iE#E Save 5€ b #
ko

SRS Edit  YView  Models
Hew Job
Open Job
Load Johb

Sawe Job As ...

E: Sawe Screenzhot

Exit Ctrl1+g

Kl 5.28: TRAFHIN SCAF

Step 9 W EHBIMNHF

s A Simulation->Edit Input Data ZaiE i A0, WiK5. 290K,

T A B R R AR AR O30, 4% JohnsonCook 78 [y 4126 2% D1, D2, D3,
D4, D5 MiFg. i JohnsonCook #%4, HEANWIKS 30 /~gmEHE, MM E, il
“ S, el OK S, IRAFEIA ST
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zogram Files/Isinghua University/PeneBlast/data/work/OgiveProjectitle

File Edit Bookmarks IML Havigation View Advenced Help

(] B
(=l =S I Fun MEIZD
Elements Attributes B ercednesiliies
#Processing Tnsirnciiont 7 70 xml(version='1.0° encoding=' utf-") Add Child
i) PeneBlast version="1.0" =
= Haader A
s Sl O v et LTt
Heading ="Fenetration”
Dezcription ="Steel projectitle impacts aluminium target”
Tnit ", length="mm", time="ms"
Eeferencellensity 0. 00785 Jelets
Strengthfadel “0.37, bal=*1.5", bq2="0.08% Young="200000%, Tengod="100000", Y¥ieldl=
EquationDfitate Move Up
FailureMlodel
= Mal;ﬂfal am i reum Wove Down

EqustionDEState

1.34", type= Gruneisen’, ganm sinplifie Append Materials
FailureModel epnax="1", iype="FlaStrain”
HorkPlane rOy="0%, r02="0% ex="0", ep="0", ez="0.868", a31="07, =21='0%, al1="0.868", na
(= Component projectitle”
= Hody iype="Cylinder”, name="Cylinder1”, materisl="steel”
Geometry dp_top="1 0", Bottom Outer Radins="8", height="89", Bottom Tnmer Radius="0", =0
InitialVelocity ="0.0%, z="S75"
= Body givs", nams="Ogive2", material="stsel” i
Geometry p="1.0%, z0="89.0", End Radiu: T, ¥0ET0.0%, x0="0.07, dp bottom="1.0%, 4
InitislVelecity 0.07, vy="0.0%, »z="575"
(= Compenent target”
= Body Block”, werkPlane="ForkPlanel”, name="Eleck3”, material="Aluninun”
Geometry dp="1.0% y0="-707, 1x="48", x0="0%, 1y="100", 1z="254"
(= Grid
=) Cell {ype="regular
Min boundary="0", valne="-T0"
Max hommdary="0", valne="70"
Min boundary="2", valne="0" o
< | >

K 5.29: TN SCAF

Bhttributes
= == S ]
g Yield0 ZB2
[ w ]
10 Jikk ]
11 /D2 i}
1z D3 o
13| B 147, T
14 C 0 |y
15 | D4 i}
16 D5 a w

Kl 5.30: JwiEdm A\ A
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R Simulation->check Input Data 2 A SCAE, X IEHE, WIE5.31, KA
xmp JHIT kA A

# Congratulations !

ppn :
y File "OgiweFrojectitleImpact. xmp’ has
passed data format check

Show thiz message again

5.31: @ AG

5.1.3 SKERItE

Step 10 ITIHE
1. Simulation->Real time monitor fJ it SZH 5.
Toolbar->Start, PATTFE, TH5 b i E5. 32878
THEE R T &R R R XY Plot A&
THEHFEEFEE, A &7 Save Restart Files” fRA7 5 8 SRAS .
WM WOIRAS Ak 22 AT T 05, ARG U T 0 48 3 5 RS S, =5 38 Bl w2 S
(*.rmp), —IFHFHE

Step 11 IZEUK#RLER

i Paraview BAFHEAT 5 A0 BE,  SEHOR g H S

Menu->File->Open BAZR A, A1E5.33017R .

L #% N TEE B TAEZE WERKERHMR MR, wE5.34F7R.

2. (EAAREFIRMELSE fail, BF SRR, 535078

3. H Select Points Through  &FFJ5sl. 85 it JEAR S 1EHFE Extract Delec-
tion, )BT Copy Active Selection, 733! fTi% )i & .

Spreadsheet view & H REZRHIREFNEE T EE T H, EREEH P EE &I
W SEBRE,  JERENLHIHS B A P ) B R A

A B ERE S Y.

TEHT AL iS5 ” Spreadsheet View” %4, WalEFEPTEEIELE, S S EE
PEEETT I, A E 9] I 5367 o

4. Paraview G Ll (8] 77 5138 i 26 B B RE 77, 22 B A 3 B e e Bkt badk
1T BAEBEELE, SidiZE ¥ Filters->Data Analysis->Plot Selection Over Time,

7E Object Inspector H', ridi” Copy Active Selection”, /& fith , BIRJ453 prik
FiF R BRI FE I 42, WE5 37N
5. Uik Uik, RN A

Gtk o
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PeneBlast—C:/Program Files/T

Bathdai

Job Browrser

= DgiveProjectitlelnpact
[# PreDataSet

Job Properties g

Folder |Umvers1typ’P eneBlast/dataiwork/ H Browse ]

Joblame iOgiVEProjEEhtlEImpazt ‘

Heading !Penetramon ‘

Steel projechile impacts alummnium target

Description
[Animation ¥iew 8 x
B, 993eH06
Uhits Select b
th
Mass Length Time 5 B 993406
e ¥ mm ¥ |ms g || =
&
6, 993e+06 T T T T T T T T T T
0.0001. D00e-B3000 -B3000=-A3000 2-B3000 63000 =-13000-A3000-83000.-030. 010 0. 011
Time Step
(& 4%

K 5.32: iHHE G

pv-meshless 3.6.0

File Edit View Somwrces Filters Animation ols  Help
S PR 2 ([QANRED L  KAPDPMS [ [ 8 |
B Ry ey R ENAEC6G _
0TIV OELOE |
R & x| @0 @EEE

[ builtin

> O

Object Tnspector & x]
| Properties | Display | Information |
Apply Temture |1|m ~

Coloriby [[o valosity | [tagmins
Reseals to Data
PointSprite
Point Sprite Mode Sphers 1
Foint Sprite Texture V
Seale by [@comstont Ratins w|[
f

Max pixel size

Radins B

Opacity by |. Constant Opacity W

Opacity [1.00 v
hal) | X

Kl 5.33: #AGE R
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(a) t=0.2 ms (b) t=0.4 ms

(c) t=0.6 ms (d) t=0.8 ms

K 5.34: 122
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pv-—meshless 6.0

File Edit Viev Sowces Filters Animation Isols Help

288 ? (& @ . K<l b Il [ [0 [ &
B2 foen ITHE R34 6@ G

WeBTOE

FPipeline Browser

[MEEE]

T
[ builtin:
n

Object Inspector & x

Properties | Display | Information

Apply Texture |Hone A

Color by | & fail

Rescale to Dats
FointSprite

Foint Sprite Made
Point Sprite Texture

Max pixel size

Seale by @ Constant Radius

Eadins o8
Opacity by @ Constant Dpacity
Opacity |1 o0 ¥

K 5.35: RECk T Aii

Sverear Filtirs dgisatisa Tealr Hilp

[EEEIE]
B tutein:

o R eGIVErTL .

£l =

Dbjact Trmpecion LR

Eboving Briracifuluction! + Abbribate: Poist Fain » Procizien: 8 & [a]
welcity mste  merr e Gl | MvigadPaad Toists Paint 10
Gugied Feieetiva vi @ 515 CE £ ST e 300,01 3
Troe: Frustem Salection 1o ° 2] i LR ] 54T ATRIST  LAIAT 100,021 1
ro o 55 1 LR ] 54 04T o anst 100 2 *
HOI B ] =5 1 o o 0 548 TS LT 100028 3
E 10 ] 15 1 o (] 4 1t 0 4TSt 100y .
Wi 1 o 0 L 1 ° 0 8 s44l Lamr Lamr 100,028 =
P | 7 ] 515 1 o ] e oIS AT 100,67 .
1 rvaeres Topsloer 10 2 L 1 s 0 0 543 0. 4T o AT 100,978 i
[] Shew Bends
Balats

K| 5.36: extract

111
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Ela I @ Filtiws Moisatia Tedls Ml
- AHIER SR Eakr 1 ] (TRl 1 S § 3

mEOE

K 5.37: plot over time

Filters->Clip, &FYIHZEAN “Y Normal”, WE5.380~. i Apply ik o,
EE ) AR A E AR NGRS R B R, X AR ST R AR B AR SR RN IR AR, T
K5.390T7~
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pv-ameshless 3.6.0

Animation Tools

PED  DE (KPP | [ EEE
T eeemes I RGABERIAEOSC

Help

File Edit

O PRE®

FPipeline Browser

@EEE]

ﬁ builtin
@ B oeTvEr L

oG

Objest Inspector 8 x|

Froperties | Display | Information |

gamp- (B Reset | K Delete I@
Clip Type |P1_m v

Shov Flane
Ori gin|0. 0322570500 9. 2335526065 122, 02362588
Hornal 0 i o

f ¥ Formal J[ Reset Bomds |

I Hormal
L Hormal

[ caneraornal || Center on Eomnds |

[ Inside Out

& 5.38: clip

K 5.39: clip2
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5.2 Taylorbar EflisF

5.2.1 EfiEk

ARG ZZ AR WIPESS . AR 1/4 SRR, DL 190m /s 13 i d o I 42
%, MRS AL S H a4 JohnsonCook 5 AR A Gruneisen JRES T2

5.2.2 EFENX
W & JobName: Taylorbar; Heading: taylor bar impact, Johnson 1988; Description:
Taylor; EFERAIH] g-mm-ms. 1155 % L ME5.40.
Job Properties =

: Folder Eip eneblasﬁ;"I' aylorbatr
| JTobMame ;ITaylorbar
| Heading  |taylor bar mpact, JTohnson1988

| Taylor
: Descrnption
Uhits
Idass Length Time
g V| |mm | |ms w

K 5.40: 1155w X

5.2.3 MRENX
A SR Models->Material, /At New, MEEZFHAN cu, MEERE N 893, W E

A4 RE ) 5 B AR N SimJohnsonCook, ARZS T FEA Gruneisen, RN None, S %l
R5.3MMFK5.4, FmxE WES.41.

* 5.3 s[RI RIS
Young | Poisson | Yield0 | B | n | C | epso | bql | bg2
117000 | 0.35 250 | 00]10]00| 1.0 | 1.5 | 0.06

® 5.4 WaSTTREMEIZ
CO | S1 | gamma | EO | simplified
394|149 | 1.96 0 0

HAEmANER)G, s Apply, 25 R OK, S8R ELE L.
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L]0
Mame e cu | Unit -
Denzity yfé 93 |glem™3
E] Strength ;SimjohnsonCOOk vi
Young {1173 |MPa
Poisson  4#0.35 (Muone
Tieldd o250 |MPa
B +0.0 |MPa
i 1.0 |Hone
C +40.0 | None
epso w1 lsn-1
bl w19 | None
bg2 a 0.06] | None
E] EOS iﬁisen vi
co o 5.94 | mmfu
51 a4 149 | Mone
gammal  of 196 |Mone
EO0 w[|| | MPa
simplified o] |Mone
E] Failure | Hone v:
[~ ] Material Reference w

5.41: MBS
5.2.4 HHIRE

R S B Models->Create Component, fE PreDataSet It #l componentl, X7
component1 ¥ HABM K Taylorbar. i%£# Taylorbar, i 54~ Models->Create Cylinder,
7E Taylorbar ZH1F F H ¥ Cylinderl, X{ii Cylinderl ¥ HA&M K Cylinder. Zm#E Cylinder
1] Body Properties, & R0=3.8, R1=3.8, L=26.22, angle=90. Material £ cu. )ik
Velocity, i%&#¢ Initial velocity, W& V_x=0.0, V_y=0.0, V_2z=-190.0. #m%H Cylinder [
Body Discretization BT E X E, dp=0.38. AfF¥E SR WED.4207175R,

5.2.5 MIZZE

1% FE PreDataSet Properties ' Grid &3l , Grid setting @135.5

£ 5.5: Grid setting

Coordinate | Boundary Type
x0(Left) 0 Symmetric
x1(Right) 11.4 Free
y0(Bottom) 0 Symmetric
y1(Top) 114 Free
z0(Back) 0 Symmetric
z1(Front) 26.6 Free
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1s giesd Ter Bels

Bids Bt Fiee Bedals  Gessletiom  Too
Bl k4887006 » & BEFE bfi-e &
Jek Baon

LR
Aage W0

5.42: HARERE

WHE Cell size: dex=0.76, dcy=0.76, dcz=0.76. P#&5EE WEK5.43.

5.2.6 XEE

%% PreDataSet Properties 1 Solution &K, % & End time: 0.08, Time step factor:
0.6, MPM algorithm: MUSL, Time Integration: Explicit. Kf#i% & WK5.44,

5.2.7 WHRE

1% 4% PreDataSet Properties 1 Output 25K, W& Console output Time interval: 1.0e-
3; ‘AJi% Ouput variables: epef, tria, damg; Output time interval: 8.0e-3. Output format
#ed¥ VIK DATA. iy % & W.1&5.45,

5.2.8 KERBIMAXH

RSB File->Save Job fRAFATE S, HAE AL Taylorbar xmp %A A . £ Simulation-
>Check Input Data 24 A S, 3 H XS UERE, WI1&]5.46, KB Taylorbar.xmp it 4%
W .

~

5.2.9 THEIS

A Simulation->Real time monitor ] HSEh 545, i start compute 28 4G 1T,
THEE A B 5. 4TFR .
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Efef)atagef_ﬁro_per{i.es e - _ﬁl
| WorkPlane | Grid |_C;n ;a?" Detonation | 4| B
F i
»
d'cy[
zf'a’czzﬂ
»y <
xu At J-I
Grid setting
Coordmate Boundary Tpye
=0 (Left) |IJ | |Symmetric v,!
zl (Right) [11.4 | [Free v
v0 (Bottom) |D ||Symmetric v|
vl {Top) |11.4 | iFree v|
0 (Back) |IJ | |Symmetric v|
z1 (Front) |26.6 | iFree v|
Cell size
dex dey dez
[076 |[076 |[0.74 |
x
K 5.43: Mk SHE
\PreDataSet Properties I 8
Contact ” Detonation | Soluten | Output | :::
Time
End time [0.08 |
Time step factor |Dh |
[ Specified | |
[ Constant time step -
WPM algonthm
& MUSL
O USF
O UsL
[] Near Boundary Stop
Time Integration I@
W

5.44: REZHKE
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i

e

PENEBLAST NI148 &

— . = [PraT t Ty & =l
PreDataSet Properties e a P.@f‘.tas & Pro_p_ir‘tﬁ'\ 2
= = ———— Output variables 1§ -
Contact !| Detonation “ Solution | Crutput [B: 4 O Al
Congole output
) _ [ seqv &
Time interval ‘1.0&-3 epef
[ Momentam print 3 O pres
5 [ density
[ Statistics o
tEmoty [ fal =
cell occupy O engk
= [ welocity_0
[[1 Time history output [ welocity_1
SEQW [ velocity_2
epef Ll sigy o
pres Cutput time interval |%—|
density -
tria COnatput format
i?lﬂgk [] H5Part
velocity 0 WTK_Data
welocity 1
velocity 2
sey @ v

5.45: FiH S HRE

ongratulationsz |

format check.

File "Taylorbar. xmp’ has passed data

Show this message again

K 5.46: &5 SCLE
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Tdir Yo
Bt
Job Brower
1
= e

5 Tuplarbar

Crlumder

Job Properties Ll

Folder  [EipencblatTolorbar’ || Browser
JTobMame | Taplorbur

Headmg  [taslor bar mpact, Jobson] 928

Taylor
Diescnption
Ulnitz
Mags Length Tiene:
& | |z | o -

Anisation Vies

&%
4000 000

& $#s00 000 e

!lﬁ‘mm

2 w300 000

SE00. 000 T T T T
0000 5 00003 0.0 0 OIS

oMy 00ES 00 005 OO0 OGS 000 DOSS 0080 00AS
Time Suap

5.47: THE IR I
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5.3 —_HESKRFEFEGIIER
5.3.1 EfiEk
A [ T M 25 7E rh O PR T RS AR . HE 24 TN'T 346 FH 5 B X 24 b RHBE R Al
JWL RETTHE.
5.3.2 EFEX

B H JobName: 2DTNTgas; Heading: 2DTNT gas explosion; Description: 2d tnt gas
explosion; HAH: g-mm-ms. F55E X E5.48,

Job Properties =

Folder  |Ef2dmt

JobMame |2DTHTgas

Heading 2DTHT gas explosion

gas explosion

Description
Thits
Idass Length Time
z v | |mtn v | |ms v

5.48: 555 X

5.3.3 MREX

H I SE A Models->Material, S Load, %&# TNT, WE5.490~, i load
o EFE TNT MK, A Modify X = BENEZ A EHERLAN JWL RS TS ATIE N, S
BNFR5.6F1FR5.7TH~. FEHWE WE5.50,

* 5.6: mHekEA MBI S HL
D PCJ | mu | bgl | bg2
0.693 | 0.21 | 1 1.5 | 0.5

# 5.7 IWLIRE T MBS
A B Rl | R2 | w | EO
3.712 1 0.0323 | 4.15 | 0.95 | 0.3 | 0.07




5.3

S AR R PIHEE

Load Naterial Nodel

Material Hame

Strength Model

steald340-IzoElastic IsoElasztic

brass JohnzonCoak

W_0.0THi_0.03Fe_JC JohnzonCoolk

1_0.007STi_JC JohnzonCook
H

Steel 4340 JohnzonCoolk
Steel 1006_TC JohnsonCook
FERS404 Hi ghExpBurn
OFHC copper—JC JohnsonCook
OFHC copper—-IsoHarden IsoHarden
Hizoo-JC JohnzonCoolk
Industrial Iron JohnzonCook
Conecrete HolmquistTohnsonCook
Carpenter Iron_JC JohnsonCook
A1-ElaFlaztic ElaFlasztic
Al 7039 JohnzonCook
A1 BOG1-TE JohnzonCoolk
Al 2024-T351 JohnzonCook

Equation of State

Hone
Gruneisen
Gruneizen
Hone

THL

Gruneizen
Gruneizen
Gruneizen
THL

Gruneizen
Hone

Gruneizen
Gruneizen

Failure Model

Hone
Hone
Hone
Hone

Holmqui=tJehnzonCook Hone

Gruneizen
Hone
Hone
Gruneizen
Gruneizen

Load ]

[ Cancel ]

K 5.49: IN#EMER R

Hane o [THT |
Density o |L.63 | efena
E Strength [ Hi ghBecpBurn v
i o [0.893 | emius
PCT o 021 | Wb
m o il | wpa s
beta o 2 | Fone
bl o il | Hone
bo? o [0l | Fone
E E0S [ |
i o [3.712 | mbar
B of [0.0323 | mbar
Rl o 115 | Hone
2 o [n.35 | Hone
W o [0.3 | Hone
m o [0.07 | mbar
m Failure | Home v
E Material Reference
Computer Simulation of Dynamic Phenomena. Spinger, 19'39|

K 5.50: B REZ5L

121
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5.3.4 (AHIRE

R S B Models->Create Component, fE PreDataSet T H ¥l componentl, %
componentl, i3z Models->Create Cylinder, 7E componentl ZHF T H I Cylinderl.
Yn%E Cylinderl [] Body Properties, &4 R0=100, R1=100, L=1, angle=90. Material &
¥ TNT. %a%H Cylinder fJ Body Discretization #E1T B #{ % &, dp bottom=1, dp top=1.
A EE R INES.51,

K 5.51: AR ELSERER

5.3.5 MIBZE

i%# PreDataSet Properties ' Grid &3+, Grid setting W1#5.8

#* 5.8: Grid setting

Coordinate | Boundary Type
x0(Left) 0 Symmetric
x1(Right) 600 Free
y0(Bottom) 0 Symmetric
y1(Top) 600 Free
z0(Back) -5 Symmetric
z1(Front) 5 Symmetric

WHE Cell size: dex=10, dcy=10, dcz=10. M E ILE5.52.

RERRE

1%+ PreDataSet Properties ¥ Detonation #&Ti+, i New, WE Type N “plane”;
Detonation Time: 0.0, fiiy “4”7 5, BEHKE “Detonation plane” % & Direction: Z,

5.3.6
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PreDataSet Properties =]
WorkPlane | Grid | Contact | Detonation E}E ~

(f »
7] —z,
Vg dez
Yo z;
xl; dex xl
Grid zetting
Coordinate Boundary Tpye

=0 (Left) 0 Syinrnetnic
xl (Right) |600 Free w
50 (Bottorn) |0 Symmetric v
w1 (Top) 400 Free v
z0 (Back) |-5 Syminetric v
zl (Front) |3 Symmetric | v

Cell size

dex dey dez
1 1 1

5.52: MIESERE

location: 0.0; left: 0.0, right: 110; bottom: 0.0, top: 110.0. #tJ5 M5 Apply. RN E
WLE5.53.

5.3.7 KEIRE

1%£#¢ PreDataSet Properties 1 Solution &I, % & End time: 0.11, Time step factor:
0.5, MPM algorithm: MUSL, Time Integration: Explicit. K% 15 & W E5.54.

5.3.8 HHIZE

£ F¢ PreDataSet Properties "' Output E Wi+, % E Console output Time interval:
1.0e-3; )% Ouput variables: pres, exx, eyy; Output time interval: 5.0e-3; Output format:
VTK_DATA. #uthi & WIE5.55.

5.3.9 KEEEKIMNG

M S B File->Save Job TR AFAL 5, I 4 Bl 2DTNTgas.xmp fiy A X AF. fid
Simulation->Check Input Data & & i A\ 4.
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FrellataSet Properties [
s

| WorkFlane || Grid || Contact | Detomation | 54]» s

oo o (e ]

Detonation Points/Flanes List

Trpe Detonation Time

B |plane V| |U. i} |
Detonation plane
Direction location (0. D_
Left Right 110
Bottom  |0.0 Top 110

5.53: EBESHUE

PreDiataset Properties =]
Contact " Detonation | Solution | Cutput E_’ ad
Titne
End time 011 |

Titne step factor |D.5 |

[ Specified | |

[ Constant time step
MPLA aleoritiin

® MUSL

QO USF

O UL

[] Mear Boundary Stop

Time Integration

K 5.54: RKESHIKE

EralataSet Froperties

2 m

Output varisbles

O a1

body Sl
com

ezz
fail
kelv
mat &

[MTT T T
=
&
i

Dutput format

Output time interwsl |5 Qa3 =

[ H5Part

PreDataZet Properties =

Contact ” Detonation ” Seolution ‘ Output IB_'Q
Console output

Tane interval

[ Momentum print

VTE_Data

[

K 5.55: Mt S HXE
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5.3.10 BIT5RAE

- SATIBITIEF, KBS0 K xmp SCTHFE A S
/your path to mpm3dpp/mpm3dpp 2DTNTgas.xmp
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5.4 WEEEGIIERE

5.4.1 EHiEA

ARSI RRADL 2R 0 S B M A B N B R R . B AR AR TS, SR 1/4
SRR I T A D1 T AR i AR . KE24579 TN'T, H AR 4340 4N, RATBEALR 3L

Vi

5.4.2 EHEX

B HE JobName: fragment; Heading: fragmentation phenomenas; Description: metal frag-
mentation driven by detonation. IEFEHALH] g-mm-ms. 1£55E X ILE5.56.
Job Properties L\\s &
| Folder rersityPeneBlast datafworkS
| JobMame ffr_ag_me_nt
| Heading ;_ﬁ'agr_nentationlphenomena

| metal fragmentation driven by detonation

| Description
Units
lass Length Time
g ¥ | |mim v| |ms v
K 5.56: 4£555E X

5.4.3 MHEEX

M S B2 Models->Material s Load, 26#% TNT, Steel4340, siifi Load #iih.
Steel4340 % H T JohnsonCook 5 E R | Griineisen PR 7 77 FE Ml fx K 55 R0 8 M N AR 2% 7%
Y, EHF Steel 4340 MEL, i Modify #HATME S E9wiE. K E epso=1, bql=1.5,
bq2=0.06. #EF Failure, MK RFEM PlaStrain, epmax=0.4, i apply #iE. LS
Hst B WAKS5.9.

TNT &M @ RESELMERD WL RS, S HLES.10.

5.4.4 (AHIRE

m i BB AEE Models->Create Component, fE PreDataSet Il componentl, XU
component] Ff HAZ K explosive iEFE explosive, i HF: Models->Create Cylinder, 7E
explosive ZH44F T I Cylinderl. ZW%E Cylinderl Y Body Properties. £24 R0=60, R1=60,



5.4

B FA9) 45

% 5.9: Steel ¥ EIZH

Density | Young | Poisson | Yield0 B n C m | roomt
7.83 210000 0.3 792 510 0.26 0.014 | 1.03 | 293
melt SpecHeat | epso bql bq2 D1 D2 D3 D4
1793 477 0.001 1.5 0.06 0.05 3.44 | -2.12 | 0.002
D5 c0 S1 gamma( | EO | simplified | epmax
0.61 3.57 1.92 1.8 0 0 0.4

% 5.10: TNT MEZH
Density D PCJ | mu | beta | bql | bg2
1.63 0.693 | 021 | 0 2 1.5 | 0.06
A B R1 | R2 w EO
3.712 | 0.0323 | 4.15 | 0.95 | 0.3 | 0.07

127

L=0.5, Angle=90. Material #£# TNT. %# Body Properties->Discretization #F4T BB
&, dp bottom=0.5, dp top=0.5, fiii LHA= set view direction to -z

& FE PreDataSet, x1ii3Z #.4~% Models->Create Component, fE PreDataSet | H
component2, M ii component2 FHAX AL steel shell. EHE steel shell, 7% A Models-
>Create Cylinder, 7t steel shell ZH/4 T~ ¥ Cylinder2. 4w# Cylinderl ] Body Properties.
B r0=60, R0=65, r1=60, R1=65, L=0.5, Angle=90. Material £# Steeld340, &
Body Properties->Discretization #E4T B HX &, dp bottom=0.5, dp top=0.5,

1%+ PreDataSet,

5.4.5 MIEE

1%£# PreDataSet Properties H' Grid £+, Grid setting W1#5.11

WHE Cell size: dex=1, dcy=1, dcz=1. M E N E5.58,

£ 5.11: Grid setting

Coordinate | Boundary Type
x0(Left) 0 Symmetric
x1(Right) 200 Free
y0(Bottom) 0 Symmetric
y1(Top) 200 Free
z0(Back) 0 Symmetric
z1(Front) 1 Symmetric

A T HF set view direction to -z. ZHA415% E 45 5 WIK5.57,
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PeneBlast
File Edit Yiew Models Simulation Test Help

BHaptddi L > HE F E e
Job Browser =
1

iz fragment
R

=) explosive
Cylinderl

=) stesl shell
Cylinder?

HE
HIP

PreDatadet Properties
] Centact | Detonation || Solution || Outpud_i][:

2 m

[ Contact cn

Failure to component
Exclude components
AutoCotnpute cotmpotient weight

Dustance type |ﬁ
Win distance |
Contact time step |

Friction coefficients

ew Delete

K 5.57: HAFREREE

.J_—:_’:fe.Dataé.et_i’_ropert;es N ﬁl
| WorlPlane | Gnid | Contact || Detenation “Eﬁ
v I
Y
JQ'I | %
zﬁ'é'czzo
Yo z|
xu et 'vl
Grid setting
Coordmate Boundary Tpye
=0 (Left) [0 | iSymmetric v!
=1 (Right) |20 | [Free ¥ =
70 (Bottom) |D ||Symmetric v|
w1 (Top) [z00 | iFree vi
=0 (Back) [0 ||Symmetric V|
zl (Front) |1 ||Symmetric v|
Cell size
dex dey dez
i I\ I |
L

5.58: MIESERE
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5.4.6 JERNEE

1%+ PreDataSet Properties ' Contact &Ik, 2Ji% Contact on, Failure to component,
HUJH Friction coefficients W& . ik B W E5.59.

FrelataSet Froperties =
WorkPlane || Grid Contaet | Natenstiome] =4 _{E ol
Contact on

Failure to component
D Excluding failure particles
|:| AutoCompute component weight

Distance type D |
MNin distance ;D.D

DContact time step
[ Friction coefficients

Hew Delete

5.59: HEARSHN A

5.4.7 HIBERE

%% PreDataSet Properties f] Detonation i£TiF, A “New”, %X & Type A “plane”;
Detonation Time: 0.0. sty “+7 5, EHKE “Detonation plane” W B Direction: Z,
location: 0.0; left: 0.0, right: 60.0; bottom: 0.0, top: 60.0. #J&5 &iii Apply. FCHEERE

L E5.60.

PreDataSet i’roperties E
'h'orl.':Plane .G-;’i-d .C.ont.act | Detonation | S .{E] e

(e J o o ]

Detonation PointsfPlanes List
Type Detonation Time

(] [ptame  »] oo

Detomation plane

Direction :Z Y lacation iD.EI|
Left 0.0 |Rignt  [en.o
Button (0.0 | Top [e0.o

5.60: EBESERE

5.4.8 KEFZE
1% FE PreDataSet Properties | Solution Wi, % & End time: 0.6, Time step factor:
0.5, MPM algorithm: MUSL, Time Integration: Explicit. K15 & WE5.61,
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PreD atageflp.roperﬁe 3 a8
| Grid || Contact | Detonation | ﬁ)lution Eﬂﬂ %
Time
End time |03 |

Time step factor |IJ.5 |

[ Specified | |

[ Constant time step =
WEM algonthm
® MUSL
O USF
O USL

[] Mear Boundary Stop

Time Integration | Esplicit VI

£

5.61: RIFESHE

5.4.9 MHHIZE

1% # PreDataSet Properties H' Output &I+, ¥ B Console output Time interval:
le-3; ‘2Ji% Ouput variables: epef, pres, fail; Output time interval: 4e-3. Output format

EHE VITK DATA. i E K562,

FPreDataSet Properhies =
Contact | Detonation | Solution ‘—lf.‘;utput IB »
Console output
Time wterval  |1e-3
[] Momentum print
[ Statistics | PreDataSet Properties =]
Output variables ~
memory [% _
cell_occupy = O All
: [ seqw A
[ Time history output Epgf =
seqv pres
epef [ density
pres [ tria
denzity fail =
tria [ engk
fail ) | [] welocity_0
engk [ welocity 1
welocity 0O [ velocity_2
welocity 1 [ sigy v
velocihy 2 e ——
Sigy Output time interval u
x ¥ z Output format
Add [ H5Part
Toel VTK_Data
v v

5.62: it Z A E
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5.4.10 KEEXIANTHE

B EAE File->Save Job TRAFAT 55, F2E K fragment.xmp iy A\ . /&5 Simulation-
>Check Input Data 24 A S, FHEAEHE, @1K]5.63, KB fragment.xmp 18 4%
K. A Simulation->Edit Input Data Y4/ QxmlEdit ¥ A{F#E4T N SCAF# B2 %
£ “Steel 43307 Mk}, S “Add Child”, fE#HEH) Element 1% # Tag: RandomFailure,
JF/E Attributes F 41 enable=1, FailDistribution=2. X} Steel 4330 #4#})5 H weibull B 1
RATTE, HTEUBEREENLYE, wE5.64. midi OK RIFl, FEORTFRIA SO,

% Congratulations |

\J_) File * fragment. xmp’ has passed data

format checlt

Show thiz meszage again

K 5.63: 6 & N\ A

Edit Element

Element Text
Tag: |RandomFailure
Text #Hodes:
CDATA Section Text Content +
Mod.
Up
Town
-
Bbttributes
Hame Value |
1 enable 1
p
2 Faillistribution 2
| Down

K 5.64: 6 & N\ A
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5.4.11 ITELEN
A Simulation->Real time monitor 7 HSZRf W%, & T EAF: Start Compute #2401
Foa TR, TR R A 5. 65 BT -

% PeneBlast C:/Program Files/Isinghua University/PeneBlast/datafwork/fragment.zmp

File Edit Yiew Models Similation Test Help

FETe e AL NS T
Job Browser &
e
[+ PreDataSet
Job Properties &

Folder }JersitnyEneBlastfdatafWorkf‘ [ Browser }

JoblTame ‘Eragment |

Heading ‘ﬁ'ag,mentamon phenomena |

metal fragmentation driven by detonation

Description
[Andimation Vier 8 x|
; 6. 000&+05 T
Tlnits 5 #Nm«--"‘*"“ -
5 4. 000e+08 e
MMass Length Time = s
0 000e+08 1 e
=4 V| |mm v‘ |ms A ] ar‘”f -
0.000 T T T T T T
0.000 0.010 0.020 0.030 0.040 0.050 0.080 0.070
Time Step
[ B

5.65: THHEITHE %
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5.5 $NEEINE SR LTE IR

5.5.1 EfiEk

AEGIBAUR RS I RADIR G LR R, 255 500 0 i TR e KR MIRCR, Je
AR

5.5.2 EHFENX

W H® JobName: ImpactConcrete; Heading: Impact concrete; Description: Simulation
of steel impacting concrete; EFEEALH] g-mm-ms. {£55 & X ILE5.66.

Job Properties g

L3
Folder rersity/P eneBlast/datafworkS

JobMame |ImpactConcrete
Heading fImpact concrete
Surlation of steel impacting concrete

Description

Ttz
Idass Length Time

K 5.66: 1155 € X

5.5.3 MHEIEX

R HAE Models->Material, gt New, #rEMEl steald340-TsoElastic, steald340-
IsoElastic 1% H IsoElastic 5 EEAL M., WIK5.67F 8, HE 585, M Apply. [AR 5 7E
PreDataSet Properties #' Solution & H % B i KARFRER #i] 2% MaxVolFactor=1.05,
/NAFR BRI 25X MinVolFactor=0.95, W1 5.687.

s New, #r##t kL Concrete, Concrete 1% H HolmquistJohnsonCook 5 & 45 7 Al
HolmquistJohnsonCook JRZATTHE, FHEMSHK B WL 1207,



134 % A% PENEBLAST Nil3#
Natne o steald 340-[saElastic Unit
Density w?s% gfem™3 k
E] Strength ;IsuElastl: &l
Young ;gf‘i212.4253 | MPa
Poisson  «#0.3 Mone
bgl wﬁl.SI None
bz oAnng Hone
E] EOS :ﬁnne v
E] Failure ?None |
E] L-Iaterial Reference
l Apply ” Eeset ” Cancle ]
5.67: steald340 FEFE X
PreDataZet Properties &
Wolume
Woluneb Update Type D _v'
[ erode
M min |0.95 [V maz |1.05
5.68: RRAIR Hil RECBE
% 5.12: Concrete #EIZ%
Density Young Poisson A B C
2.44 35664 0.2 0.79 1.6 0.007
N SMax fc D1 D2 EFMin
0.61 7 48 0.04 1 0.01
T €epso TensileFailure | Threshold | ErosionByDamage | ErosionByPressure
4 1.0e-3 1 0 0 0
TensileDamage | SpecHeat bql bq2 DamageToFail FailedType
0 654 1.5 0.06 0 1
PLock K1 K2 K3 PCrush MuCrush
800 85.0e3 -171.0e3 208.0e3 16 0.001
MuLock
0.1
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5.5.4 (AHIRE

A S R Models->Create Component, fE PreDataSet | H ¥l componentl, X{id7
component] H§ HAZ M A missile. &+ missile, T 52 L Models->Create Ogive, {E
missile BT H I Ogivel. 4m%E Ogivel #] Body Properties. £ Geometry F1&24 x0=0.0,
y0=0.0, z0=-42.4, R_end=12.7, R_0g=76.2, Angle=90. Material 1% #¢ steal4340-IsoElastic.
51k Velocity, & Initial velocity: V_x=0, V_y=0, V_z=1058. %+ Body Properties-
>Discretization BT E X B , dp bottom=2.54, dp top=2.54. s . HF set view direction
to -zo

I FE missile, £ A Models->Create Cylinder, fE missile 4 4F T H ¥l Cylin-
derl. #w# Cylinderl ) Body Properties. £ Geometry HE x0=0.0, y0=0.0, z0=-144,
10=0, R0=12.7, 11=0, R1=12.7, L=101.6, Angle=90. Material i£# steal4340-IsoElastic.
51k Velocity, % & Initial velocity: V_x=0, V_y=0, V_z=1058. % Body Properties-
>Discretization #17 B #U% & , dp bottom=2.54, dp top=2.54, fidi LHEAF~ set view direction
to -zo

P PreDataSet, x1ii3Z #.4~ Models->Create Component, fE PreDataSet | H
component2, X i component2 ¥ HAZ MK target . FEFE target, w5 HA: Models->Create
Block, 7E target ZH44 T~ H I Blockl. Zr%E Blockl ] Body Properties. &4 x0=0.0, y0=0.0,
z0=0, x_length=254, y length=254, z length=177.8. Material £#¢ Concrete. %% Body
Properties->Discretization TS HE, dp=2.54.

1%£# PreDataSet, iy LHAZ set view direction to -z. ZH{F% & 45 HE WLKE5.69.

3 |
File Edit V¥iew Modelz Simulation Test Help

BApbadi[sceG » FHEFE kraws ~

Tob Browser a

=) target

PreDataSet Properhes

WorkPlane ‘ Grid | Contact ;i Detonation * =
[ Parameters
Hame | eOse| eyl e0z] et | ey | ez |a1t]a21]
WorkPL,, |0 (0 (0 D |0 (1. i1 [0
Add Delete Apply
v

Y e

K 5.69: AR EREKE
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5.5.5 MIZEE

1%+ PreDataSet Properties 1 Grid &3, Grid setting 41%%5.13

% 5.13: Grid setting

Coordinate | Boundary Type
x0(Left) 0 Symmetric
x1(Right) 270 Free
y0(Bottom) 0 Symmetric
y1(Top) 270 Free
z0(Back) -150 Free
z1(Front) 420 Free

WHE Cell size: dex=5.08, dcy=5.08, dcz=5.08. M E WLIK5.70.

PreDataSet Properties =

WorlPlane | Crid | Contact | Detonation 4|2

ks

rk_';'[
tf._zu
dez
Yo zl
X, e X,
Grid setting
Coordinate Boundary Tpye
=0 (Left) |0 | [Bymmetric |
xl (Right)  [270 Free 5
y0 (Bottor) |0 ';ijmmetric v
vl (Top) 27"E| | [Free v|
£0 (Back) 'i_—_lS_D | ;F.r._e.e v
zl (Front)  [420 Free v_:
Cell size
dex dey dez
5.08 |[5.08 |[5.08

K 5.70: MIESHNE

5.5.6 IEAIKE

1%+ PreDataSet Properties #1 Contact EIi-K, 2Ji% Contact on. HUJH Friction coeffi-
cients W . A E ILES5.71,
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PreDataSet Prop erfies

@il m

WorkPlane .. Grid : Contact | Detonation

Contact on %

[] Failure to component
[] Exclude components
[ AutoCompute component weight

ro 'l

Custance type

0
o

Min distance

0
[] Contact titne steprUD

Mew Delete

K 5.71: #mSHEE
5.5.7 XREZIEE

1%+ PreDataSet Properties H' Solution Wi, #E End time: 0.5, Time step fac-
tor: 0.3, MPM algorithm: MUSL, Time Integration: Explicit. &R Limit Veloc-
ity=1000000,

5.5.8 HHIZE

£ F¢ PreDataSet Properties "' Output E Wi+, % E Console output Time interval:
2.0e-3; A% Ouput variables: pres, damg, engi, kelv; Output time interval: 0.05. Output
format %E# VIK DATA.

5.5.9 KEEEKENG

M SR File->Save Job fRAFAES, A2 AL ImpactConcrete.xmp f AN SCAF. fiids
Simulation->Check Input Data & & ASCHE, 3 HXHEHE, WE5.72, F B ImpactCon-
crete.xmp JHI % e A

% Congratulations | k @@

oA
;5) File 'ImpactConcrate xmp’ has passed

data format checlk

Show this message again

K 5.72: f A A ST
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5.5.10 TELEM

% 5% PENEBLAST NI14%&

s Simulation->Real time monitor #]HSEhf W12, i Start Compute % E 4611

S, HE AR E S 73R

PeneBlast—C:/Program Files/Tsinghua University/PeneBlast/dataf/work/IapactConcrate. xap R

File Edit ¥iew Models Simulation Test Help
Basraanf=oc

J’f"

Job Browser e

1
= ImpactConecrate
= PrelataSet
= missile

. DOgivel

Cylinderl
=l target
' Blockl

Job Properties =l

~
ersity/PencsBlastidataiwork! | Brow

JobIMame ‘ImpactConcrate

Heading

Folder

‘Impact Coticrete

Impact concrete

Description

hits

Mass Length Time

mg v o

~ |ms -

Ll e E 5= ['&ﬂ'[ulalEnergy v

| [Amimation View 8 x|
6. 948407
B 5 qasesor
z
&
o B 9427407
i
£ | i | 1
§. 940407 T T T T T
0.000 0.010 0.020 0.030 0.040 0,050 0.080
Time Step
T 1%

K 5.73: THEIS RIS
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5.6 Gurney YHEHIIER

139

5.6.1 Ef{lHnA
ZEA T EE X R RIS A AR, S5ES A NS TR, M IR R R R
FHEAREE, R H T T TSR R &, L, EZRH TNT, &E NN

5.6.2 ESFENX

W H JobName: gurney; Heading: gurney; Description: simulation of explosively driven

metal; EFERALH] g-mm-ms. F£55E XILE5.74,
Job Properties g

Folder rersityPeneBlast/datafwork

JobMame |gurney

Heading  |gurney

RTINS AR
Description
Thts
s
Mlass Length Titme
g ¥ | |mm | |ms »

5.74: AR5 E X

5.6.3 MHEIEX

Steel: T i3 AL R 1 Model->Material, 3 H Material Definition M iHHE; 7

New, 5 tH Material Data Input XJ1HHE, 58 RN SimJohnsonCook, IR 7 75 2 Fl1 2 R
RN none. MEISHK E WS 14,

% 5.14: Steel MEIZHL
Density | Young | Poisson | Yield0 | B | n C epso | bql | bqg2

7.83 200000 0.3 300 | 200 |0.5|0.014] 1.0 | 1.5 | 0.06
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TNT: i S sE A i) Model->Material, 3 H Material Definition X iGHE. A
Load, #t} Load Material Model Xt ##E. B bR A #iE$ TNT, i Load, fE Material
Definition ¥ iHHEH it OK, FEANZSE N %K5.15,

% 5.15: Steel MEIZHL
Density D PCJ | mu | beta | bql | bq2

1.63 0.693 | 0.21 0 2 1.5 | 0.06
A B R1 | R2 w EO
3.712 1 0.0323 | 4.15 [ 0.95 | 0.3 | 0.07

5.6.4 fHFEE

B SZ B Models->Create Component, fE PreDataSet T 3 componentl, X7
componentl 5 HAZ M il explosive. & explosive, i T H A Models->Create Block,
1E explosive 2044 T H B Blockl. 4w# Blockl HJ Body Properties. £ x length=20, y
length=3, z length=0.1. Material #&#¢ TNT. %# Body Properties->Discretization H#£4T
EHORE, dp=0.1. & LHEF set view direction to -z.

1£#¢ PreDataSet, fii L HA: Models->Create Component, {E PreDataSet I H i com-
ponent2, X component?2 K HAZ Y flyer. &+ flyer, i T HEA: Models->Create Block,
7E flyer 244 F H 3 Block2. Zw#E Block2 FJ Body Properties. & x0=20, x length=0.8,
y length=3, z length=0.1. Material &% Steel. 1%+ Body Properties->Discretization 4T
B E, dp=0.1. %FE PreDataSet, i LEA set view direction to -z. ZHAF¥E 4
JHLIE5.75.

file Edit Miew Medels  Gieadation Text  falp
BEdbbads roa b S E e =
Job Browser L)

S Guaay

fi

= fly
Elackd

Cosgacs | Dieconation | =

5.75: AR EREH
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5.6.5 MIZEE

1%+ PreDataSet Properties 1 Grid %I, Grid setting W%5.16.

% 5.16: Grid setting

Coordinate | Boundary Type
x0(Left) -10 Free
x1(Right) 700 Free
y0(Bottom) 0 Symmetric
y1(Top) 3 Symmetric
z0(Back) -0.2 Symmetric
z1(Front) 0.3 Symmetric

/5)i% Dynamic cell #£I0, clear cell step=10. B & Cell size: dex=0.5, dcy=0.5, dcz=0.5.
I 1 B ILIEL5.76

“WorlPlane | Grid Contact Detonation 4 B

M h
rfr:v[ =
—_—
brg der |
Yo )
X dex X
Grid zething
Coordinate Boundary Tpye
=0 (Left) 1IJ |Free v
zl (Right) 700 |[Free ]
vl (Bottom) |0 i 'éymét::ic ~|
w1 (Tap) 3 ' '_: '_S_y_mme'tﬁc v
zl (Back) |-0.2 _. Symmetric v
z1 (Front) :0.3 | [svrametric +|
Cell size
dox dey dcz

m IE i

K 5.76: Mg SHILE

5.6.6 FCIFIZE

1% P& PreDataSet Properties ' Detonation & Ji+, mid5 New, iE$# Type: plane;
Lighting Time: 0.0, s “47 5, %% Direction: x, 0.0, left: 0.0, right: 3, bottom: 0.0,
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top: 0.1. HJa M Apply. & E K577,

PreDataSet Properties &
WorkPlane | Grid | Contact | Detonation E}E{H o

[ Mew ] [ LApply ] [ Delete ]
Detonation Pomnts/Planes List
Trpe . Detonsionilie

[:] plane [ |00

Detonation plane

Direction  |x v 0.0

Left bottom|0.0 3

Righttep [0.0 0.1

5.77: EIBESHRE

5.6.7 XREE

1%+ PreDataSet Properties ' Solution #£Xi+, 1% & End time: 0.1, Time step factor:
0.2, MPM algorithm: MUSL, Time Integration: Explicit. K% & W E5.78,

5.6.8 HIHIZE

1% #E PreDataSet Properties H Output &K, #% & Console output Time interval:
le-4; ‘2Ji% Time history output: velocity 0, it add ¥SH1EAT BRER £

x=20.05 y=1.45 z=0.05;

x=20.35 y=1.45 z=0.05;

x=20.75 y=1.45 z=0.05;

x=20.35 y=0.05 z=0.05;

x=20.05 y=2.95 z=0.05;

/5)i% Ouput variables: pres, velocity 0, density; Output time interval: 2e-3. Output
format £ VTK DATA. it %8 WLE5.79.

5.6.9 HEZBIMAH

MR File->Save Job fRAFATS, HAERK gurney.xmp A A i Simulation-
>Check Input Data ¥ & A S, 3 X UEHE, WE5.80, K gurney.xmp 18Tk A
EO
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[PreDatas ;:“Prop etties

_|| Grid || Contact " Detonation | Selution E}{H

=
A

Tirme

End time |D.1

Time step factor |D.2

[ Specified |

[ Constant time step
WP algorithm

@ MUSL

O USF

sk

[] Mear Boundary Stop

[ Particle warning option

K 5.78: KfE

PreDataSet Properties

a8
Contact || Detonation u Solution ‘ Clutput IE]_' s

Cenzole cutput

T

[ Motnentum print
[ Statistics

cell_occupy

Tirne history cutput [}3
[ seqw

[ epef

[ pres

[ density

[ tria |
[ fail £ n
[ engk

velocity_0

[ velocity_1

[ welocity_2

O sigy |

3

|2

x ¥ z

1 2003 1.45 0.0% = [Add
22035 1.45 0.05

|£

< il | H)

[£4

Time Integration

MEMOrY ! ~§

| €

SHNA

Chutput vanables
O Al

[ epef
nres

|3

0] engk

velocity_0

[ welocity 1

[ wvelocity_2

[ sigy

[[] damg b

e ——

Crutput format

[] H5Part
WTE_Data

5.79: fth Ak A
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% Congratulations |

File " guwrney. zmp’ haz pazzed data format

\i\i) check,

Show this message again

K 5.80: i A\

5.6.10 TTELN
A Start Compute %4146

il Simulation->Real time monitor 1 52} 3%,

B, HEEREEE W ES 81N

B E E s =

Tlv Ehit i Bebls gl Tet fadp
5 G

- § 5 Ve B B R SHP G
Job Brawser El
LI
"
= aaplotive
Vi
gl

il

FreDataSiet Propertics a
WerkPlie | Gid | Ceptact | Detcmumon |45

iPlanes List

Dietonati nes List
Detonation Time

it
Tipe

i
[ (pame & o0
nination View L
2000, 000
Avean 008
7 41900, 000 i’
# s, 000
3 w1000, 000
119, 000
.00 0003 0.0 o 0.0 oS nox oo 000 [ 0.0m
vvvvvv
-

o

K 5.81: iHHELFE G
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5.7 Jetting EH$5Eg

5.7.1 EfliER

AFEGIBL RGeS LG R NE . &8 ST BT B L% e g S T AR AR A . AR T B Y
K 4~ T AR BEAT TR A T B MR ) B AR, ATE— AT U L. SR RERE L
1A 5E Je 2 B B AF R AR, BRR 8 AE 1 JohnsonCook 58 FEAR AN Griineisen ARZS /7 #2,
YEZ) TNT EH SR EZGM B AR JWL RETHE; HAREAR 20mm PR, BHEHME R
IR H AL JohnsonCook 58RI AT Griineisen IR TTHE

5.7.2 EFEX
« Folder
WP RAT 55 AF R 1%: E:/example/jet;
« JobName
WEALS XK Jetting;
o Heading:
FH 18 R 7 2855 & 1% : - 2DShapedCharges
e Description

T 5% fi] %5 # 38 . High explosive detonation and extreme deformations of the shaped

charge;

e Units
RPEHALH]: g-mm-ms.

JESEN
5558 LILIE5.82,
|Job Properties =4
Folder |E: fexamplefjet
JobHame |jetting
Heading EZDShaped.Charge
High explosive detonation and extreme
deformations of the shaped charge
Description
Inits
Maz= Length Time
z | mm v |rs v

5.82: {E555E X
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5.7.3 MRIENX
B SR BEE Models->Material. fidy Load, %% TNT. Steel S-7, iy Load Bk,

« TNT
TNT & H S BeEZ MR WL RS TR, HEHMSHINLES.17.

% 5.17: TNT MESH
Density D PCJ | mu | beta | bql | bg2

1.63 0.693 | 0.21 0 2 1.5 | 0.06
A B R1 | R2 w EO
3.712 1 0.0323 | 4.15 | 0.95 | 0.3 | 0.07

e Steel S-7

Steel S-7 ¥ T JohnsonCook 5 & # H Fl Griineisen RS TR, HEHZE X E L
#*5.18%15.19.

% 5.18: Steel S-7 5B EERIT A RIS

Young | Poisson | Yield0 | B n C m | roomt | melt
210000 0.3 1539 | 477 | 0.18 | 0.012 | 1.0 | 293 | 1763
SpecHeat | epso bgl | bg2 | D1 D2 | D3| D4 D5
477 1 1.5 1006 00 | 0.0 [0.0] 0.0 0.0

 5.19: Steel S-7 IRETFEMEZEL
Co S1 | gamma | EO | simplified

4.569 | 1.49 1.8 0 0

IhFe N2 B BB R N . S TS BARE Models->Material, s New, MELZFRAN Cu,
MELZRE N 8.93, WEME MR N JohnsonCook, IRETFEN Grineisen, KA
N None. AHRAREFIEIRM ARG, S Apply, A5 A OK, SERMEE .

« Cu
WM RS E R 5. 2015521, FHIH % B ILIE5.83,

5.7.4 (AHIRE

R S B Models->Create Component, fE PreDataSet F H ¥l componentl, X7
component1 # HABLNK jeto EFEALF jet, T ZEHFE Models->Create User-Defined, fE
jet ZH44 T I User-Definedl, X{ifi User-Definedl ¥ HABKK case.
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3+ 5.20: Cu 5 EHRMEZHL

Young | Poisson | Yield0 | B n C m | roomt | melt

117000 0.35 90 292 1 0.31 | 0.025 | 1.09 | 293 | 1356
SpecHeat | epso bgql | bg2 | D1 D2 D3 D4 D5
383 1 1.5 10.05] 0.0 | 0.0 | 0.0 0.0 0.0

£ 5.21: Cu REHIEMEZH

Co

S1

gamma,

EO

simplified

3.94

1.49

1.96

0

0

Tme o/ | —
Density  wf8.9 |een's
Strength ‘Jn}msnn[:nok v|
Toung | 117000 [me
Peisson o035 [ o
Tield w50 me
B o202 |me )
n o031 [ o |
C w0025 [ on
m ad1 09 [ Wom
roomt ofze3 |x
nelt w1358 |x
Specleat o303 | Tire ¥
epso a1 s> L
bat af1s | Wone
bg2 a0 05 [ om
it w00 [ o,
1z adnn [ Fom
13 a0 [ on
4 w00 [ on
i3 w00 [ Wom
. v

K 5.83: #ESH
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BT AP B e ek, UL E A s =0 CAE B R 44 T U AR R 23 %
PR AT BIAL R R A B BARHES W Grid2Point 48R . PeneBlast 43¢
R A P @ NS Y S IR SO SO R i R AR T LT A

Ym4E case MY Body Properties, fiii “Browse” %4, 7E#H AN IEHEFETIRESH
case [T PN B SO EE AR R AN H 5 AR case, Material 4% Cuo HAth g A
JaH, REFBREIRZSED AT . User-Defined HJ Body Properties %8 45 5 WL K5 847 .

Body Properties &

Fropertiesz Load Setting Dasplay

File E:/example/jet/case Browse
Material {Cu ¥
D Body dem=ziiy

[] Adaptive split 0.2

1:[ Velocity

Initial wvelos: 0 0.0 10.0

- s 4
reseribed wvelafily|

& 5.84: Frgt Ml B e SR g -

jet AT T AN TR EE Ak Sgr g A P AN - B 8 AR exp M liner, RATFVER b, Hrp
exp JHATIMELN TNT, liner HAMIMELN Cus 5%, HIX =4 body (#:& User-Defined
KAD) FERLIZALE jet MIRITLUNIES 85T/ o

[FIINE, 1% Job 7 AU iy S I dh BEAR (R AR, DRIIHGGE 75 2 AR % Job X B
PreDataSet T 5 — N target REELA . HFEAM target, T HEAE Models-
>Create Block, 7F jet 414F F HiBL Blockl, X{di Blockl ¥ HAE B0 targetl. SH & N
K15.86 7 [RIFE T2 AT LB target2.
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5.85: AF jet HIFgHY

%, ARSI AR N B AR L 0 5. 8T FT s

5.7.5 BHRMBKE
i%# PreDataSet Properties ' Grid &3+, Grid setting d155.22

£ 5.22: Grid setting

Coordinate | Boundary Type
x0(Left) 0 Symmetric
x1(Right) 50 Free
y0(Bottom) 0 Symmetric
y1(Top) 0.2 Symmetric
z0(Back) -30 Free
z1(Front) 140 Free

WHE Cell size: dex=0.4, dcy=0.4, dcz=0.4. MI¥&E WLEK5.88.

5.7.6 IEfNE

1%E#¢ PreDataSet Properties 1 Contact &I, 2k “Contact on” Tk, 5
AL “ AutoCompute component weight”o HABEMEA ST, PRIFFEIRSEIR] . #%
fioh 82 B L P 5.89
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|'B’|:--i§-_' Properties 5|

_'.Prl:lperliiez Load Setting ” Display || Dizcreti“.E

# l-'.z'
Ix
Geometry -
x0 gl zl
o o | |ao |
¥ length v length z length
45 | |o.2 R ES |
YorkFlane Hone ‘35‘
Material Steel 5-T b

|:| Body density | |

[] Adaptive split ||:|_2 |

[] ¥Velocity
Wi i Vo
' Initial velocity 0.0 | joo | [oo |
Freseribed velocity (0.0 | jmo | oo |

K 5.86: targetl W SHIXE
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Bile B fiw Sebds Gdviom Ted Bis

Bl ddl PO OB FE L} F e @
LA

L
Btens | Betmtien | 2[5

5.87: Jetting Job M4 Ri#) LK

EPreDataSet Froperties

]

| WorkPlane | Grid Contact || Detonation ||_S4 Ef
7 Tl A
e i
¥
dq-l
zﬁ'dazzu
Y zl
X e Xy
Grid setting =
Coordinate Boundary Tpye
%0 (Left) |EI ||Syrnmetric \I‘*|
x1 (Right) |5D ||Free \ﬁ‘|
3 (Bottom) |D | |Symmetric N'-|
w1 (Top) |EI.2 | |Syrnmetric v|
1z0 (Back) |—30 | |Free v|
2l Top) 140 [ [Free 4| 1=
Cell zize
dex dey dez
0.4 [jo.4 [jo.4
Grid properties
[]Mazs cutoff
[] sIme
[7] Moving Grid ol

K 5.88: WIS SHILE
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P;e]]ataSet_Froperties &

|_G1:i_ Contact I_Detonation_|i_§1 1’ =

| WorkFlane

DFailure to component
D Exclude components
AutoCompute component weight

Distance type i] N

Min distance 0.0 |

DContact time step

|:| Friction coefficients =

Hew Delete

5.89: Bk B

5.7.7 RIFEE

1%+ PreDataSet Properties ' Detonation &I, i “New” %4, 3 HHrdLiz
/PR E R (E5.90). WE Type A “plane”, #ZHEERS[A] Detonation time 4 0.0;
My 47 R R E TR, SR EHMZE: normal="Y" location="0.0" left="0"
right="20" bottom="-16" top="0""

.. :

Buabbadl #g 0l s Fit 5. s

K 5.90: IR E

5.7.8 XEIKE

1%£# PreDataSet Properties #' Solution &I+ (#15.91), % & End time: 0.08, Time
step factor: 0.6, MPM algorithm: MUSL, Time Integration: Explicit. At g A EH,
TREFERAIRASEIT]

5.7.9 HHRE

1% # PreDataSet Properties H1 Output &K, ¥ B Console output Time interval:
0.0002; ‘2Ji% Ouput variables: epefs seqv. velocity 0+ velocity 1. velocity 2, Output time
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ZP.reDataSet“Propert.ies : % &
Contact | Detonation | Solutien ! Cutput B b=
Time
End time [008 |

Time step factor |0 |

[ Specified | |

[ Constant time step
WP algorithm

® MUSL

O USF

O UsL

[ Near Boundary Stop

Tine Integration | Esplicit - |

[«

\)

5.91: RFSHE

interval: 0.001. Output format iEF VITK DATA. HAhJEMHEARH, REFFEIRSRIA]
i v B L5926

Del
v - = 7 Output variables
| Contact | Detonation | Selution | Output [4]) "
Console output O s
Time interval |0.0002 | T body x
[] Memantun print || com 5
L <P
[ statistics damg
|| density
ALY | | engi
11 | | engh
¥] epef
[[] Time histery owtput ] exx
el eyy
body ] ezz
e ] f£ail
2 kelv
dang i
densi ty | mat 3
engi o .
engk Dutput format
apef
x Dutput time interwval/0,. 001
£ail [ 1spare
“kn.}v [¥] VTE Data
nat

5.92: i ZHRE

5.7.10 #EEIEBUEMANI G

B HAE File->Save Job fRAFAESS, MFE Folde FrasHIBEAE N AL T AL jet.xmp Fi
AN, A Simulation->Check Input Data, B EL 2 5o Ft [ b B0 S F A A & fa N\ S,
S XUENE, WE5.93, K jet.xmp IHd A% AT
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% Congratulations |

1 ) |File " jet xmp’ has passed data format

checls

Show this message again

K 5.93: fa A A
5.7.11 i+ E
i Simulation->Real time monitor T FSER #5$%, s Simulation->Star Compute,
B 2 5 T A B P TR TR, T A R R 594 TR

Bibtddt sleloie &L E e o

|Tob Browser

El
L :
& Tkl

Traluadan

Headng :maunmu

[High ssplotive utenation wd axtrens
Anfarastisan of U thaped shargd

X
—

900 2. 000w=0. 000+-00. 000+~02.000+-00 0030 O.0IZ 004 0.906

[T . : .
Tina Step

K 5.94: HHESFE G
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