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Name ” TB Lab || Yield Criterion ” Flow Rule ||Harde]1ing Rule” Material Response
Bilinear Isotropic BISO von Mises/Hill |[associative work hardening ||bilinear
Hardening
Multilinear Isotropic |MISO von Mises/Hill |[associative work hardening ||multilinear
Hardening
Nonlinear Isotropic || NLISO von Mises/Hill  |[associative work hardening ||nonlinear
Hardening
Classical Bilinear BKIN von Mises/Hill |[associative kinematic bilinear
Kinematic (Prandtl- Reuss (|hardening
Hardening equations)

Multilinear MEKIN/KINH|[von Mises/Hill ||associative kinematic multilinear
Kinematic hardening
Hardening
Nonlinear Kinematic ||[CHAB von Mises/Hill |[associative kinematic nonlinear
Hardening hardening
Anisotropic ANISO modified von associative work hardening ||bilinear. each
Mises direction and tension
and compression
different
Drucker- Prager DP von Mises with [|lassociative or none elastic- perfectly
dependence on  |[non- associative plastic
hydrostatic stress
Extended Drucker- |[EDP von MIses with |[associative or work hardening ||multilinear
Prager dependence on  |[non- associative
hydrostatic stress
Cast Iron CAST von Mises with |[non- associative |[work hardening |[multilinear
dependence on
hydrostatic stress
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1 BKIM Table For Material 1 1 MKIN Table For Material 1
T1
T1
O] T2
o o
¥y
T2
I 1 | T | T I I 1 | T l T | T I T I 1
EPS EPS
Multilinear Kineratic Hardening
(@) (b)

b oz Jow(b (b 90 Juw (@ «Siloduw (Swigd Ccomw b S

il Ol 5 g llae 95 cnl i pa5 0925 51 (5l Wiges 2 (cmags 05
MPTEMP, 1,0, 500
MP,EX,1,12E6,-8E3
TB, BKIN, 1, 2

! Define temperatures for Young's modulus
! CO and C1l terms for Young's modulus
! Activate a data table
TBTEMP, 0.0 ! Temperature = 0.0
TBDATA,1,44E3,1.2E6 ! Yield = 44,000; Tangent modulus = 1.2E6
TBTEMP, 500 ! Temperature = 500
|
|
|
|

TBDATA,1,29.33E3,0.8E6 Yield = 29,330; Tangent modulus
TBLIST,BKIN, 1 List the data table

/XRANGE, 0,0.01 X-axis of TBPLOT to extend from varepsilon=0 to
TBPLOT, BKIN, 1 Display the data table

0.8E6

(Multilinear Kinematic Hardening) Jas W Suiloiww (F'Wgw o —Y—Y—Y
ae 151 g WS, o colazwl Besseling Jos 51 (TB ygiws .0 MKIN 4 KINH 4058) Solocaw  Sdgd Cdew ain s
Al WS e 5 25 9 » S Vgd »

58,8 K o cde 4 KINH a0 38 00,15 058 0 a2 )8 i jo Kol Jil 58 Jaw ol jo .aikl o o Overlay 4 Sublayer
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S ,losei lsi oo KINH 453 L oylo oo )| MKIN a0 58 a5 coed 04l o0 oS5 ol 1, ST 25,5 jlade a5 Rice Jow
ooliwl b B, 510,55 MKIN ap i 1) (0 Llae j0 V) Hloges 12 (55, p yiion bl olaws 9 (0 blae jo Fr) ey
SOLID187 SOLID186 SOLID185 PLANE183 PLANE182 SHELL181 .LINK180 sl ;o KINH 4t 3 5
oo ole e (Seedy L) TBOPT=4 x5 3 SHELL209 4 SHELL208 BEAM189 BEAM188 SOLSH190
s g il (slolas (sl 25~ A5 (slo logd llan Jue 51 eolisial jo 51 88 e Kbl S Ll
- oo Ao 3 G sl 5 Jae ()1 oolisial a5l 4313 Lo g ol b e (Sl Sasi s g 58 el
Sl 1y Wgad (20,55 510900 D=0 JSCa ogai ool Hill Sy 5952] 5o 4035 b (o555 e 5l lgioe o sl 4 5 955

Ao o lid MKIN 4, 35

ool KINH a5 L oo a4y astsly (35 ,5- 505 (o a3 096 31 (gl digad 5 (gmmgs oS

TB,KINH, 1,2,3
TBTEMP, 20.0

! Activate a data table
! Temperature = 20.0
TBPT,,0.001,1.0 ! Strain = 0.001, Stress = 1.0
TBPT,,0.1012,1.2 ! Strain = 0.1012, Stress = 1.2
TBPT,,0.2013,1.3 ! Strain = 0.2013, Stress = 1.3
TBTEMP,40.0 ! Temperature = 40.0
TBPT,,0.008,0.9 ! Strain = 0.008, Stress = 0.9
TBPT,,0.09088,1.0 ! Strain = 0.09088, Stress = 1.0
! 1.0

TBPT,,0.12926,1.05 Strain = 0.12926, Stress = 5

il KINH a5 35 U oo a4y actnly SCadly (i3 )S= 35 Gy a8 0926 5l (6l diged o) (g gd 05

Activate a data table
Temperature = 20.0

TB,KINH,1,2,3,PLASTIC
TBTEMP, 20.0

|

!
TBPT,,0.000,1.0 ! Plastic Strain = 0.0000, Stress =
TBPT,,0.1012,1.2 ! Plastic Strain = 0.1000, Stress =
TBPT,,0.2013,1.3 ! Plastic Strain = 0.2000, Stress =
TBTEMP, 40.0 ! Temperature = 40.0
TBPT,,0.008,0.9 ! Plastic Strain = 0.0000, Stress =
TBPT,,0.09088,1.0 ! Plastic Strain = 0.0900, Stress =
TBPT,,0.12926,1.05 ! Plastic Strain = 0.1290, Stress

ol MKIN 4537 L Leo 4y aialy i3 )S— 05 Gy a8 0926 51 (6l diged 55 ) (gmmgd OS

MPTEMP, 1,0, 500
MP,EX,1,12E6, -8E3

! Define temperature-dependent EX,
! as in BKIN example
TB,MKIN, 1,2 ! Activate a data table
TBTEMP, , STRAIN ! Next TBDATA values are strains
TBDATA,1,3.67E-3,5E-3,7E-3,10E-3,15E-3 ! Strains for all temps
|
|
|
|

TBTEMP, 0.0 Temperature = 0.0
TBDATA,1,44E3,50E3,55E3, 60E3, 65E3 Stresses at temperature = 0.0
TBTEMP, 500 Temperature = 500

TBDATA,1,29.33E3,37E3,40.3E3,43.7E3, 47E3
/XRANGE, 0,0.02
TBPLOT, MKIN, 1

500

Stresses at temperature

(Nonlinear Kinematic Hardening) s wé Suiloiw 50w o —Y—Y—¥
2 st Joe ol S s eslizul Chaoche Jow 51 (TB,CHABOCHE jsiws) s b Siloion (Sigd o 435
WS oo @l 2 plges jola ) (Silerew Joo naiz Jloel (BGl &S cunl (gladlie iz st pe (Slorew (Swisd S
Orped Dged il et 53 e (nl o ) Sigigige (SWeh S 5 Knil Sl plsi oo MKIN 5 BKIN (sledae wiilon
L CHABOCHE .55 L 5,5 oolaiwl alas o Shakedown 4 Ratcheting ol 51 (g5le acis sl g o an 38 ol
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e by el Solaiew sledow dlaws N aS ol <ol 1420 Gl Jaw ol woged coliwl adlas Sodory sla,lis,
Lol glio 438 S5 st )5 Ldow g5l and sl Joe o) 0gd oo iy a5 TB,NPTS
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TB, CHABOCHE, 1 ! Activate CHABOCHE data table
TBDATA,1,C1,C2,C3 ! Values for constants Cl, C2, and C3

il Sdladow Joo 90 9 Ol ay aanly (25,5 G5 iy yo3 0950 5l (6l digad 55 1) (omngh oS

Activate CHABOCHE data table
Define first temperature
Values for constants Cl1l1, Cl2, C13,

TB, CHABOCHE, 1,2,2 !
|
1
! Cl4, and Cl1l5 at first temperature
|
|
|

TBTEMP, 100
TBDATA,1,C11,C12,C13,C14,C15

TBTEMP, 200
TBDATA,1,C21,C22,C23,C24,C25

Define second temperature
Values for constants C21, C22, C23,
C24, and C25 at second temperature

(Bilinear Isotropic Hardening) s 39 Swg yig ! SWigw S —Y—Y—F
SVgS S 5 e 98 0D G Ll S 2SS Ojpar BISO) (g0 Sys el (Swsd Co Juw
~a3S b b 0T S5 5l Olsiiss s S5 S 25,5 L sledelo (sl Ygans a1y 38 nl S o onlinl IS Sys 53]
Fodezm 58, b las il and sly Hill Sos595 508 5 SeawdlygSns (335 LChaboche aibe o> 8 slo

2,5 oolatuwl

(Multilinear Isotropic Hardening) Jad W Swg yig 3l (Fgw cdw —Y—Y—0

Osl nl b Sl (o 90 Siyg gl (Fwisd S anF wiles MISO) (as wimr Sy ignl (Swisd Couw an3s
bl 5 SzsS 835 L sledelod o ansF cnl sloslitul gl go iy pod (a3 sizr (o 90 gl 4 a8, I Soie &S
A4S ol ol 4SS5 6,5 L sleddss jo Lol g ces aogs (NON Proportional) sl ,e (glos l35 L
e B S S Gilisee alai Ve b Sglite gles b e Yo plejen 45 3jluce ool |, Sl ol MISO
o Jao b ansS ol oS5l plgiee bl Sglite lapmie ple b (poie 50 kil e (A5 L Logh iy e
- oo eimad 5,8 ool sl (Fwisd Coue b Saisd p5 6jle 4t gl (CHABCHE) s . Slares Saisd
ooliil wllas Foauzy HU8) (gilw 4l sl HIll Sous5595) 8 5 Stadl gy oy a5 b Jaw ol woS 5 5l olys
2,5

IS Gialed 5 9gai 3,ls 1581 0 5 4 MISO Jas (sl 25 ©j50 @ Olsien |y &)l (25,5- 505 slo pmie

/prep7

MPTEMP, 1,0,500 ! Define temperature-dependent EX,
MPDATA,EX,1,,14.665E6,12.423e6

MPDATA, PRXY,1,,0.3

TB,MISO,1,2,5 ! Activate a data table
TBTEMP,0.0 ! Temperature = 0.0
TBPT, DEFI,2E-3,29.33E3 ! Strain, stress at temperature = 0

TBPT,DEFI, 5E-3, 50E3
TBPT,DEFI, 7E-3, 55E3
TBPT, DEFI, 10E-3, 60E3
TBPT,DEFI, 15E-3, 65E3

\e ANSYS HELP.IR
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TBTEMP, 500 ! Temperature = 500
TBPT,DEFI,2.2E-3,27.33E3 ! Strain, stress at temperature = 500
TBPT, DEFI,5E-3,37E3

TBPT, DEFI, 7E-3,40.3E3

TBPT, DEFI,10E-3,43.7E3

TBPT,DEFI,15E-3,47E3

/XRANGE, 0,0.02

TBPLOT,MISO, 1

(Nonlinear Isotropic Hardening) b wé Swg yig 3l (FWigw S —Y—Y—F
NLISO a5 Cowl 0ndh 95 VOCE  Sisd cde (4555 solul 3 (NLISO) as 18 Sys Sopl (Sisd S o
£ S el sas Gldl Sl isu bl 4 ol Oyga Saigh Cowe Lisu ] j0 a5 cwl BISO Jaw (ol
2 ol iy o5 BB g se 3,ls TBDATA [gius lawgs a5 cols gz 5l oolictul b pdlae s, a5 ol o] Jow cnl S
S imie s sgioma o (sl o 28,8 ai 5 S8 Lol Bl o G235 25 Ll o8 4 53k %03 MISO Juw 35
(45> CHABOCHE sldas b o) oS5 L gliioe ol Soi (255 b sl cslie Jueo (nl 05 w2ls> 7

gad ool Joarzy o 1f gla)ld; (gle s sl HIll S350 8 5 Seoudly s

M .
o= K+R:F, +Rm(1.exp(_bﬂp 1

Stress

Plastic strain

NLISO i y5— i soonn & JSCi

il Sglaie &yl a5 g0 o @Lmﬁyuﬂ 555 6l g oS 5l Gldiges 5 Jlie

TB,NLISO, 1
TBTEMP, 100
TBDATA,1,C11,C12,C13,Cl4

! Activate NLISO data table
! Define first temperature
! Values for constants Cl11, Cl12, C13,
! Cl4 at first temperature
TBTEMP, 200 !
TBDATA,1,C21,C22,C23,C24 !
|

Define second temperature
Values for constants C21, C22, C23,
C24 at second temperature

(Anisotropic) Swg yg 3! wé —Y-Y-Y
X Sl 3 1 sl L5 i 33 sl 53, 0l o5 33l e 8D 1y oISl ol (ANISO) S il e a5

s o aS Sl il and glp aniS pl oS s b g s lid (il Dglite ol e g wlas Z gy
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s i ol pslal (cloe Sledgie 5 08 )l sleeds Joe Gl 53 9 oo

SFwd SoS Ay s 090 0 03l MP s Hail Sy 5931 e Sealodly pllae awc iVl sledgon 25 sl

(Drucker-Prager) 51 y— 51,0 —Y—Y—A

30 0P8 Al p sldoe plo g g o (S asl (Kol Glails @las g5l and slp S-S an S

MP,
MP,
TB,
TBDATA,1,2.9,32,0

EX,1,5000
NUXY,1,0.27
DP, 1

Cohesion = 2.9 (use consistent units),
Angle of internal friction = 32 degrees,
Dilatancy angle = 0 degrees

(Cast Iron) yua —Y—Y—1

29 0S5l caSae g HLad sogaze 10 juae (498 jodkw 1 a5 sl jge (pl A jae (98 eal ol Jow oz 4 S
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1. ANSYS Manual v10.0, Analysis Guide, Chapter 8. Nonlinear Geometry and Material.

2. ANSYS Manual v10.0, Theory References, Chapter 4. Structures with Material Nonlinearities.
3. ANSYS Manual v10.0, Element Reference, Chapter 2. General Element Features.

¥ Drucker-Prager

VA ANSYS HELP.IR



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

SOLID65 ylod! g Concrete Juwo (gl 90 33 1| Cawgu — 1

bl i Jae cwl snls 4.‘,\)}"&;.3 el L Gi..z”.....f &l e jle otk ANSYS sgame slia! Lo 158l o 5 yo
ool 5l eslitul b wllae 95 cnl o)l 00l iy 5 (it s olol 1) lae (Sad 03 9 (Foy95 S5 5le 4l
Tob By lp ) ey e oad Wl gaidsed i cnl o ol a5 18 Gl G ytes 5o SONIBS sas 4
35800 D)) Gledl Slems ilo rapt 5 (KiFenS

il 525 g (SO)lgmpdlg Jlene (wlol » ANSYS I8l o 5 jo 4 IS (S b goges <>

—-5z0
fe V-Gl

il ) Tt (83959 bl g ce p (S wha St Oy, Oy, Oy (ol leiiis (B F
s s e 5 S i ®
lae (5 970 S5 (55lid Caglin fo @
(Sypme 9 (5,LiS Cunglio fo @
O e Sy aes 55 50 (597 93 (55188 Cuaglio Ty
O sz Slialy aes A5 )3 (55950 S5 (5,L88 Cunglia T2 @
fog i Slpn |y f o Fr oo ol a0 ca 0,5 L 00,95 5l w9 (el V=il Al 4S5 50 50
Wl p) Oyge &

fop = 1.2f;
fy=1.45f

fo=1.7201; Y-k o
ol 18, pj alal) a5 aiee e BB (398 g,

|Uh|(—:“1'§fc

[Uh = hydrostatic stress state = %[U}{p + Oy + Ozp :I]
Y-l o

3boe Wil Sz sS 5 (S5 e S 4 Oy 5 O & wies Lol slets 0,0, 0
letss olul 12 S 9 F ils oogamme 1 )0 5 oo (o s 5 O 90 ez @ las (K5enS Guidse b ol bl 5
139850 25 O3 9 Oy 07 (Lol
020,20,20; ;4 ;0 a5 jLas-,Lad- Lid oogame .\
0,2020, 20, ol )0 a5 lad Lad 5iS oogomme
0,20,2020; ;] ;045 Lad- piS— iiS odgame
0,20,20,20 ] ;545 jiaS- jiiS- jiiS edgame

g oo Al] 03game 13 (Kiteen wl son Jge bl 6 it oy aalsl o

“ 1 =«

AConcrete

\a ANSYS HELP.IR



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

020,20, 20, b lid—,Lid—,Lid ssguze -l

T 0 S g F mlgi oogame cpl jo .cnl oals ools las V-Gl paal o ol sleass slad o SisenS xhaw )

Mg g0 Ly )

ra| =

F=F =ﬁ[(ﬁ1 - 03 7+ (o9 - 03)2 +{og3 - 01)2}

1
2r3(r7 - 1f Jeosm +r2(2n — r2)[ 4077 ~ 1f )eos? n + 5 - 4rry |2

S=15 =
4[r22 - ercus"2 M+ (rz — 2ny % f-ho
(ol g aS
M=3ag+aE+ agr‘;z
o _ 2
Cos 1= 20192 - 9% 1 ERA
3 2 0z Sh
2 [(m—cz) +{02 - 03] + (o3 - 01} ]2 T - ol
Bl
_ljzp
-
Iic

T, Cctahedral Plane

iNgd oo Ao oy Jailg) sleslaiul LAz ga1 @ yolas YU ¥oles o

]
L =fm=03=0) ,
¢ T & & |fag
F 2
f—1(51='3'-'32=53=-fch3' F=11 S Ste 3™
C
.
F \ X T4 & |92
f—(c1=—|jh,|jg=03=—|:rh—f1)
¢ |
as
§t=f—t§b=-2f—m§— “h_ 2N
3 Y af fo 3 Vecilbus

J.ulsa Cawdo ).:) Jag‘g) )‘ ).u b2 9 bl sbo )JQLO.Q 9

AMNMSYS HELP.R



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

AR

F
(o= 03 =003 =) |
C d 9 0lbp
F
Liop=oy=-0l o3 =-cf -fa)p=[1 & £3 |30
L 2 [y
F . T & &h M2
f Al
Q] o as
a
£q = S T2
fo A -l o
r2(0) = ag + atkg + azkf = 0 Vool

I _
139 g0 Sgdote ) polae 4 r—l S iy Bl Cooe wbwcjﬂw&bu\)l
2

r
05>-1>1.25 V-l o
r2 )
aisles LI 55 el i b 55 b ga ol o

an =0, a4 =0, a2 =0

bn)ﬂ,tﬁﬁﬂ,bzﬂﬂ \Y—;&”—u

00,2020, 20, b Hlid— ,Lid-— S oogame —w

ip,ld 00gasme (pl o
1
1 7z

_ L _ 2 2
F—Fg—ﬁ[(njg og +|:Tg+|:73] e

—_

S=gy= [1_ﬂ] 2p;(p3-pf Jcos ﬂ+Pz(2D1'P23[4(p%-p1‘? jcuszﬂ+5pf_4p1p2]i
f 4(p3-pf rosn+{pz-2p1)°
gl g0 drle 5 &g P2 g P1 g b Ly, 51 COST7 a5
Py=ag+arg+a’

py=bg+byz+ by’ VE-o

195 0 dmslne 5 abuly S Y Jlade g 0ol apule L3 Ll 51D g @ culyo

T=-l02+03)

0| —

\O-alk- o

w8l oo ssloy Jol jiid p oges dxas (0 S0,95 S5 SKuenS L ol gl8l O js0 jo

AMNMSYS HELP.R



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

0,20,2020; b jLid— jiuis— il sdguzxe —

0dgdte (pl 4o

F=Fy=o,i=12 Vo-all-
p)
S=5q= fl[1 +5]
AN VW-ciho

SWlo, Loy ol sleiss 5 oges ambo ;0 i 3 4 (S55,95 S5 0ed glBI Y LY ol L gl o> L S
Sl walgs F,07 ol il oges ais 0 LS S0, S5 el gl Ll gl ks ol Lee ST 008 .
0,20,20;20 U jiis— S-S sdguxe —d

odgaze il 4o

F=Fy=0 =123 .
9

.

S=54=-
fe V-l

Sl dales 7y O3 9 0, 07 ol Sleiad 1 dgee Slxan (0 (53,95 S5 wgl e8IV Y ) Slox> 0 o> JLas S
Wl £y Oy 5 0y hol Glets p Sg0s Slmko 13 (Foys5 55 w093 LI ¥ 51 Sl 48 s Jhne S1a8 b o

Bl dlgs #,) 07 ol i 5 dges axan (0 (50,95 S5 wed gLl ) Cye o Lo oS L [STo SYL g 0l

ol Gl (gLas 53 (5970 99 Ll 4y 03 3 (Slepdad’ (Kidn b -0

b psli Oy 5 Oy shel laciis 51 oy ol 5 33 50 G 5 9ma 39 Sl 3 1 s copndy V-l
L) ol ySaeS (oS 9 she plp he 5l 55,50 (05 Al aw 3 Oy Zusdy Syse (pl o Bl w2y B e
g e 33 8 O 5 Oy 51 Jlie (sl g alys 0 casdle ol e ) ol 43 .S n sbonl llan s (slice
S e lade b jho 0y ST Jb j0 0gd e olml Oy o oges Sy ;0 S5 bl Al (o5 Cude Hlade O
b anlys 8,5 Lad s adlae wil

Yy ANSYS HELP.IR



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

Cracking i Cracking

fa ____,_...«-—--—“""—'-M-.’—

“xp

Cracking

oz = 0 (Cracking or Crushing}
Tap = G (Crushing)

Tzp = 0 (Crushing)

G970 90 Ll & Suop sl b ‘sLaI Sl glad yo M cbw (Y- o) o guad

Parhe b 5 318, b plall (o o (guialge 8 -9

oledl il el o (5 Jsod b i 0 00 ke Si5eaS Jae b 3illao SOLID 65 Lol ANSYS l3il o5 5o
s Sl Loy s wlas cypi Sl Glall ol jo it Z 5 Y X Cgz aw 3 olml> ol Sl s bo)S A il
ol Caz a0 Vg mlus o] LS 50 50l agzg (b3 5 kbl L, bolyen (Sal 0,5 5 (50,55 S il
15 V55 S Sl o (2,8 5 05 s 0518 S (85 S5 (S D9 5 S o 55 5V5h el i (sl e LB
sl 0 1355 S NgiSy skas el Sl

5 b Sl osgaze ;3 (o 6,5 - A mSle £98 90 Y9 5 i las g4 2 sl SOLID 65 Ll o
ol 1y Dygas Gledl (IS e o ple ol ot SVl oogaste 10 1098 oo iy i SCldly 009z j3 (6,500

& M
[D]=[1—iV?][D°1+ﬁVF[D'1i

i=1 i=1 Yeoddbo

:QT o as

(el ma sl p5ome g 33 Y i 51a) (3 el clna slasi N,

Oledl S 2 @ pll (53Y55 s oz o VT

s glas (5 - 55 e [Dc]

(sVgh glae (iS55 ol [DT];

o el oz S alps g0 oSl V98 i 5 i i (e Sl (S O e (e 358 ala) b el

199 o0 Ao ) Oygay o SVl oogasee o [Dc] swsile ol o

Yy ANSYS HELP.IR



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

(1= v v
v (1= v
v v (1= 1]
- 0 0 0 “";”3' 0 0
[T+ 21— 2v)
a 1] 1] 1] f=-2v) 1]
2
a 1] 1] 1] 1] f-2v)
2 YV-Glko

Slp o¥ed isn e s pile o SVl oogao jo .l plas guly oo U g atciVl Jsuo E ol 0 a8

580 dmlne ) Ojpar | Sz

D=

o o o o o 4
o o o o o o
o o o o o O
o o o o o oda
o o o o o o

r
o o o o o

- Y-l

b Glhe (Slaides olfws ;o (5w (nl 09d o0 Hshate Glall )5 (559700 ST (f5ew Ojga Ladd 0V Sl ol S8 azsla
Dgd oo o Hledl (e Slaizes olfiws 4y Lo o yile oS 45 g dwlone 9Y58 (gl 00l oy o Sl

P £ 4w wllae (15545 mple w05l S S las 0 (Sal 05 L (Shex S5, a5 90 50
i haass domhs S5 s 5 G ala 23l U 5,5 JLSET 4l 0 10 55 Candy ol 930 2o
Slr et Swglie jo oolad; ol Guled lp Grimes 29l o0 il Al (F303 S5 e p Sgee g 9
pr J5 0 G L) B Gin Jl (Dol o Sl anS e i sl (59,55 S amio o o5 som slee, S L

30 2 Oygar Cowl 00,55 S5 Cga S0 L &S adlas glp i S-S e le Dl cpl jo 0l e ool (53

il
R+ vy |
0 0 0 0 0
E
1 Y
i — — 0 0 0
1-v T-v
0 ~ T 0 0 0
otk = E 1—w 1-v
[Oe™) (1+v)
0 0 0 Pt i 0
2
1
0 0 0 0 - 0
2
0 0 0 0 i Bt
2 (1

dg0e X oot 450 jgkay el Lol slitss oz b (gile Slaitue oiws jo G il ol a5 el g ol 4 CK s g3V

Ry, LS )0 SWgd oy odudy (65l dnd gl a5 Canl (Fo,95 Sl o CilSl Jgue Rt Lol 08,55 S 5 maw 5

vy ANSYS HELP.R



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

- o0 ysbie yio Ry jlade g oads a5 Gro eauay ol 5l el jo (6,15 alabloe (gly Budios cpl o (Yoo jguad) 04 o0
YW
Hade a3 a0 0 )l ]y ¢ /8 508 i e 158l a0 oo ol ical suls olﬂ SilS S g o Te jgad ool )0

Dgdb oo Jlesl S5l 05 50 Co o po &y oo ol il Ll s 5,500

f|- —-—-
Th| - — -~

E At

E-':"P‘ EEck

‘;0)55 Sy bl ol 58 Cawglio (Y-WI-0) o guad

on G el s 4 Lol sl oo e 00,93 S5 mlaw o oges (5 La8 Gleds pled 09l e dun S5 (S
ol Al ol 5ol salss 0 po Glidl e 50 Co ) fy Dol cuyd o Lhp (o (LB (Soyen S5l b

g delyS ) Djgar (RS- A

(1-v] v v 0 0 0

y T-vw y 1] 0 0

y y 1—-v 1] 0 0

0tk E 0 0 0 Be “‘22” 0 0

T+ w){1=2v]
0 0 0 0 (1-2v) 0
2
(1-2v)
0 0 0 0 0 Be :

- Yf—;&”—u
J.'lﬁd.Li.w.ou." ] ﬁc )‘ )35955 o)‘j.o& ,Bt 9 ».\J)bx_i’g).o..ow.)(_g).’él.u ﬂc 9 ﬂt u.)‘,@ASw‘ ;od.c ‘b)y
O, = iS5 e yile aSlaw] 5l ol o BT (6 S 1,5 adats j0 (59,95 S5 g dw bgo 40 a8 Cal SV 4 oS
o Slaies olfiiws 4 Jas e ile SO 5l ookl b el p3Y 09 oo dnlore 00,55 S5 dxbo Dlaite olSiiws o
Cbld pulym Dygo ol jo 09l o Lol

0. 1= TCKTDCK TCk
D¢ 1= [T ]T Do) ae

sl 0001 ANSYS aels  (slosal, ;5 SOLID 65 Lol ygmatsa b yilelS b5
30 S5 Jlgy 09 0,5 (65970 4w b (6550 90 (5,90 ST L8 Iy (6,8 IR0 akeil SO o las a3 50 40
ko Mg G215 (55220 ke 4 llnn Canglin 45 330 )8l al 55 3 €555 55 3 llan S S

el 59,5 S5 G o B o eF LS abais s olodl e

Yo ANSYS HELP.IR



ANSYS /380 i 40 gllao a5 pué (slgJto -V 5 pié Judod' ileo

2

o5 P Sl Jgu 10 Cuwngu—1Y

Model “ With ... “ Combination Type “ Command, Label |
Plasticity Combined Bilinear TB,BISO +
Hardening TB,CHAB
Plasticity Combined Multilinear TB,MISO +
Hardening TB,CHAB
Plasticity Combined Nonlinear TB,NLISO +
Hardening TB,CHAB
Viscoplasticity Isotropic Hardening ||Bilinear 1B,BISO +
TB,RATE
Viscoplasticity Isotropic Hardening ||Multilinear 1B,MISO +
TB,RATE
Viscoplasticity Isotropic Hardening ||Nonlinear TB,NLISO +
TB,RATE
Plasticity and Creep||Isotropic Hardening |[Bilinear TB,BISO +
(Implicit) TB,CREEP
Plasticity and Creep||Isotropic Hardening |[Multilinear TB,MISO +
(Implicit) TB,CREEP
Plasticity and Creep||Isotropic Hardening |[Nonlinear TB,NLISO +
(Implicit) TB,CREEP
Plasticity and Creep||Kinematic Bilinear TB,BKIN +
(Implicit) Hardening TB,CREEP
Anisotropic Plasticity Isotropic Hardening ||Bilinear TB,HILL +
TB,BISO
Anisotropic Plasticity Isotropic Hardening ||Multilinear TB,HILL +
TB,MISO
Anisotropic Plasticity Isotropic Hardening ||Nonlinear TB,HILL +
TB,NLSIO
Anisotropic Plasticity Kinematic Bilinear TB,HILL +
Hardening TB,BKIN
Anisotropic Plasticity Kinematic Multilinear TB,HILL +
Hardening TB,MKIN/ KINH
Anisotropic Plasticity Kinematic Chaboche TB,HILL +
Hardening TB,CHAB
Anisotropic Plasticity Combined Bilinear Isotropic and||TB,HILL +
Hardening Chaboche TB,BISO +
TB,CHAB
Anisotropic Plasticity Combined Multilinear  Isotropic||TB,HILL +
Hardening and Chaboche TB,MISO +
TB,CHAB
Anisotropic Plasticity Combined Nonlinear Isotropic and|[TB,HILL +
Hardening Chaboche TB,NLISO +
TB,CHAB
Anisotropic Viscoplasticity ||Isotropic Hardening ||Bilinear TB,HILL +
TB,RATE +
TB,BISO
Anisotropic Viscoplasticity |/Isotropic Hardening (|Multilinear TB,HILL +
TB,RATE +
TB,MISO
Anisotropic Viscoplasticity Hlsotropic Hardening HNonIinear HE,HILL +‘
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Model H With ... H Combination Type H Command, Label ‘
TB,RATE +
TB,NLISO
Anisotropic Creep (Implicit) TB,HILL +
TB,CREEP
Anisotropic  Creep  and||Isotropic Hardening |(|Bilinear TB,HILL +
Plasticity (Implicit) TB,CREEP +
TB,BISO
Anisotropic  Creep  and||Isotropic Hardening (|Multilinear TB,HILL +
Plasticity (Implicit) TB,CREEP +
TB,MISO
Anisotropic  Creep  and||Isotropic Hardening [|Nonlinear TB,HILL +
Plasticity (Implicit) TB,CREEP +
TB,NLISO
Anisotropic  Creep  and||Kinematic Bilinear TB,HILL +
Plasticity (Implicit) Hardening
Hyperelasticity and||Finite Strain|[Nonlinear TB,HYPER +
Viscoelasticity (Implicit) Viscoelasticity TB,VISCO
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