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LS-Dyna (vO72) D& B4

€ TYPE 3:*MAT_PLASTIC_KINEMATIC
»  EREEEEEFDOvonMisesE B TE(L
@ TYPE 12 : *MAT_ISOTRIPIC_ELASTIC_PLASTIC
«  EHRZEFELvonMises (V)R EZRF T B #MRadial return)

@ TYPE 24 : *MAT_PIECEWISE_LINEAR_PLASTICITY

= ZEBEHE{LvonMises
TYPE 33 : *MAT_BARLAT_ANISOTROPIC_PLASTICITY

= Barlat(1991), SwiftB ZE R (F- T ZER) , FHEL
TYPE 33 : *MAT_BARLAT_YLD96

= Barlat(1996),Swift2¢ ZE i (F T Z ER) , FHEL
TYPE 36 : *MAT_3-PARAMETER_BARLAT

= Barlat(1989), IR =ARIMEA 7, Swift R LRI (F- L ZER) , FHEL
TYPE 37 : *MAT_TRANSVERSELY_ANISOTROPIC_ELASTIC_PLASTIC

«  Hill(1948), mREA M BRIEL (FIXZER) FHEL
TYPE 39 : *MAT_FLD_TRANSVERSELY_ANISOTROPIC

= LEEOFLDfT
TYPE 103 : *MAT_ANISOTROPIC_PLASTIC

= Hill(1948)EmANE At
TYPE 122 : *MAT_HILL_3R

= Hill(1948)EARE A
TYPE 133 : *MAT_BARLAT_YLD2000

= Barlat(2000),# & E{LET )L, swift/voce/ % HE 2 FE L

® & & & & ¢ & ¢

@ TYPE 41-50 : *MAT_USER_DEFINED_MATERIAL_MODELS
» A—YEROYIIL—FURA
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Abaqus (6.8.4)DERE 4
® *MATERIAL
& *ELASTIC

s TYPE=ISOTROPIC FHEMEREOER

s TYPE=ORTHOTROPIC  EXEAFEMHEFEOTESE

= TYPE=AISOTROPIC EEEAEERTOESE
& *PLASTIC

= HARDENING=ISOTRIPIC :Z A1t
= HARDENING=KINEMATIC : 3 EhfE 1L
= HARDENING=COMBINED :#& &1t
= HARDENING=USER :UsrSubTE

@ *POTENTIAL Hill(1948)

@ *USER MATERIAL

s #EBH X ZUserSubroutine TIEE 9 515 & (&, UsrSub:
UMAT/VUMATZZS BT 5.
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Abaqus (684)0)@@ A4 Slide #5

Mame IMateriaM

=]

Edit Material

Description

| Material Behaviors

*ELASTIC

Edit Material

MName |Mater\al—1
General Mechanical Thermal Other

Description:
[~ Elastic
T Py | Material Behaviors *P LAST I C
ype: |lsotropic hd
S T --
Engineering Constants I
General Mechanical Thermal Other ‘ Delete
Coupled Traction
[ Plastic
Hardening: « ¥ Suboptions
™ Use straillk B ata Rate Dependent

™ Use temy Hill1948 * Fatential

Cyclic Hardening
oml

Cycled Plastic
Anneal Temperature

Ki fic
Johnson-Coaok.
Usar
Combined

= ISOTROPIC :ZAHEIL
= KINEMATIC :BBIFEL
« COMBINED &L
4th Card series / 6t Data
L F
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MSC.Marc (2008r1)D &R %
Ve MEEFAATLAL HEEMOES
= ISOTROPIC EMREDOEAYE
= ORTHOTROPIC EMRTOETEAN
= ANISOTROPIC SEMEEEZUSISUb TR 5.
@® 3 Card series / 2" Data : BREIEBEHDES
= VON MISES :von MisesZ A%t
= HILL “Hill(1948)
= BARLAT :Barlat(1991)
= GEN-PLAST — L BHEETIL
3'd Card series / 3" Data :FE{LBIDTES

HEEBIEDZED/NFA—4

¢ F=0THAEL, FITBEEL, COPRDETERREILEEZIETE.

HYPOELASTIC

= BRI ZEUserSubroutine TR E T 5154 (&, Fi#EMHALL TUsrSUb : HYPELA2ZS BT 5.
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MSC.Marc (2008r1) D& 14

MATERIAL PROFERTIES

MHEHETILA T a0 0ER
CCTOER M- BAMFIEME  TORE

INITIAL YIE
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ANSYS(11) DR EZH =

e 1 mtonare s e

oS el
o8 SFEIFLTEE
&8 HHBLaERY
;| 8 3-tAE
—— Hi @ 2BEHIEL
8 HERER
S IR
&8 B
ez || @ 2EHEN
. | S HEIRE(L
© e

RIERFEERT 0l

128HiB{LAIZATE
BEE A LB S BB
SR ETENE

@ User Subroutine
. Eg’)}iiﬁ’EUserSubroutine'ﬂEETéi%é(i, UsrSub : USERMATZ S8
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WG D XY #B A Background(2008 72—k & 1)

® NRER:
s SRAMELTOTILIEESA SRR

® SELGEAERRBEHK
s SRA—F®OBuild-inlXHill(1948)% T,
s LS-Dyna®#HEITDIERBHY.
s BIZER—Z TlBarlat YLD2000-2D/YLD2004-18p7%i &

@ 1—HYIIL—FoADIA—TY
» ZLDEMENEKREFESTLVDH, PON—FILAFL.
» LALTLRRESOETLERYEA TLEEXTEDDHS.
+ 2008 EDEANUSE —/ A—H DUSERGEBIEE.
w TOYSLERACEMRRIFEROMEORESL THE.
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R Y ITIL—Fo DA A=

ARAa—F&#& | Abagus  ANSYS MSC,Marc

User

: umat usermat hypela2 test run
Subroutine
l ] T l | |
g?gfggﬂg’g Unified Material Model Driver gziﬁg;égg%&%;ﬁ%ﬂ?m
L ;5 1 Return mapping algorithm
Consistent tangent modulus

- \ v v BB OIS SIS

ROBAEEDY  vonMises  Hill 1048  Barlat 2000 gy o T rRAE
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HiE: AR

® FEH=
w BRASA—FRADZFLELAADH RS  HERX
+ FEMEEDOEZAODYY
» JOYSLER
+ OutlinelXEEH A FTEHEIZEE 5.
o BIRBEHUL—F > DERK : von Mises/Hill48/etc...
+ AAI—FRI/FOYERK : MSC.Marc/Abaqus/LS-Dyna/etc...
= Verification
« Verification std. model ME%5E.
+ Von Mises/Hill48 : Built-in{& % Bl & D tL#Z (Code to Code)
» IBERAR L D LB

® HERAS
» BREGDHEROMVER
» EBRROHE, TANT =2, YTL—FUDRH.
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£t : Schedule

20094 E
4 5 6 7 8 9 10 11 12 1 2 3

Q
XH: 8/19 10/30 3/10
TEBUEROERE (RELE) || (BAESCERRIEI(BREE) | | EBRE HHE

AHEEF=
£3 LF A2 HIH3
1"5%%“3 AN—2a—RfEs Verification model Hill48:Code/Verif.
Von Misesfi#s5 Marc~ D FRAH Abaqus~ D FH A
= ==
20105 FE (¥ AR 7E)
4 6 8 9 10 11 12 1 2 2
o o @) (@)
AHEEF=
o Q@ Q@
LS (e Hhias #hie
ADINA/ANSYS/LS-Dyna BEBILETIL EBRBEN
Barlat YLD2004 AT A— SR TE LR
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EXREE=DEDA

& HE:

s FHorfAB BEMEHHREP

s AT AR
* TXRARE:

= Introduction to Computational Plasticity

o CHRE . FRMEILE,

w B TOUSLER
o BEALO—RADZELAA
¢ BELETILORE tﬁ%i&%

@ 57!
» HRAEROERE
5

SEE
» RRREIRKOREBEELGLE.
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@ Introduction to Computational Plasticity
= Fionn Dunne & Nik Petrinic/OXFORD Univ. Press/ISBN 978-0-19-856826-1
= http://www.amazon.co.jp/dp/0198568266/)
= ¥15,370(09/06/15@amazon.jp), 258 pages

m . [P —— S N—

Computational
Plasticity

Fionn Dunne
Nik Petrinic
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0455 LR Source code
® 2009FE M Sample CodedkY

DETERMINE IF THE YIELD CONDITION IS SATISFIED
[

FYIELD = ESTRTRL - R - SIGYO

IF (FYIELD.GT.0.0DO) THEN

oo

USE NEWTON ITERATION TO DETERMINE EFF. PLAST. STRAIN INC.
RO=R

DEPSTRAN = 0.0D0 FO RTRAN i*“ m

DO ITER = 1,NITER

IF(ITER.EQ.1)RESO=RES1
RES = DABS(RES1/RESOQ)

c PRINT*,"ITERATION = *,ITER,'REDUAL NORM =*,RES
IF(RES.LT.TOLER) EXIT

DEPSTRAN = DEPSTRAN + RES1/(3.0D0*NU+H)
R = RO + H*DEPSTRAN

Slide #15

RES1 = ESTRTRL - 3.0D0O*NU*DEPSTRAN - R - SIGYO %ﬁiﬁﬁb“%n 'fBSet

END DO
c
C DETERMINE TRIAL FLOW DIRECTION .
©. [ OR KSE WITH THE JACORIAN € WRITE THE STRAIN INCREMENTS IN VOIGT NOTATION (WITH ENGG
! SHEARS)
NDIR(1,J) = STRDEV(I,J)/ESTRTRL SERis
e DO WRKA(K) = DPSTRAN(K K)
END DO
c WRKA4(4) = 2.0D0*DPSTRAN(L,2)
c
C DETERMINE THE INCREMENTS IN PLASTIC STRAIN o CALCULATE THE ELASTIC STRAIN INCREMENTS
et DO K=1,4
DPSTRAN(I,J) = 1.5D0*DEPSTRAN*NDIR(1,J) DESTRAN(K)=DSTRANGQO-WRKS(O.
END DO
END DO
END DO

C
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EREBES M IEERR A

® SHBELAH
s DEEADSMALAHDIEIZ, RECHELAKSE.
s EERLOHAOSMIE, BRIELTZHFITERA.

® FRYD L
« EY:
s A—HHT)L—FoDY—RI—F.
+ VerificationET LT —4.
+ Documentation
» EREBETORREDERICTERE.
+ 2010/3RFETHREMIF2011/4I1— MR AFT 5.
» A3 —K®Version UplZBLE
m V—RO—RZEF. BHICHEEE.
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¢ BERMERERZORERLGAIAE)
«  AHEH FOMBA

® “Computational Inelasticity” (Springer)
= J.C.Simo, T.J.R.Hughes

@ “Introduction to Computational Plasticity” (Oxford)
= Fionn Dunne, Nik Petrinic

€ “Consistent tangent operators for rate-independent elastoplasticity”
= J.C.Simo, R.L.Taylor
= Comput. Methods Appl. Mech. Engrg. 48(1985), 101-118.

€ “A Return mapping algorithm for plane stress elastoplasticity”
= J.C.Simo, R.L.Taylor
= Int. J. Numeri. Methods Engrg. 22(1986), 649-670.

@ “Elasto-plastic finite element method based on incremental deformation theory and
continuum based shell elements for planar anisotropic sheet materials”
= J.W.Yoon, D.Y.Yang, K.Chung
= Comput. Methods Appl. Mech. Engrg. 174(1999), 23-56.

@ “Plane stress yield function for aluminum alloy sheets —part 11: FE formulation and its
implimentation”
= J.W.Yoon, Frederic Barlat, et al
= Int. J. Plasticity 20(2004), 495-522.
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