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SANEN VATIN G

/n ot i/é’f‘sfay h aen  berelening wil gevoerd  con
een muntproces  mby de eindige elementn mefhode .
Deel yan ok Aere/cem@ wal om mucht e ver krygen
In de  aptredlencle spanningen e het ver loop coarian
als furche von  cl Vallings graat Lk & gravure

e terelen i#gs resulta fen 2yn o*ergelwe&r met andere
ée/eéem‘rg: me thocke .

)3 6?366? elemen #u mathocl 9@%/ &n (?360& Wﬁuhy
van he! proces, zeler als het om et Verp leatoincye -
vell ﬁaac’ . & berchencle Spocun i hegh Zillen 4og
Qos een ertlra anderzoek SHclor wicr joen moekn  warden.
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T INLEIDING

Het munten is een van de cudsk koud omvorm tec hniek
die bekend (s . (e bewerking houd{ sk<chh n dal
een grawere 20 scherp moyeﬁé word { coergenomen .
Een sche matsche woorstellng van de  munt- opsteling
zjel « /» frjaa/' 4
h ans geval beslaal cb  boven en anderstem)z/
niet wit een /eyew/é%e/cé grawere, maar zyn o
Stem  pels Vick w’(yewef‘d . dE punt blank  bestaal
niel 20ab  gewoon 94. witl een ylkke blank , macr
berid een schiive rand | zie /éyc«xﬁ 2.
Deze 9o stelling 5&// piel 4ot doel een ukhe wnt

traken , omddeef ol wel 9 een Qen/cvx@&ﬁefe
panier kan , Magr om meer (niich( & Verkrggen
I b é?noo&jde scmpe/brachl en e oplredencl
mwendige  spanningen by Aot willen vem ol
grawue [ schwine folte ).
In het  bijzender 2gn we  geinlresseerd i et verbge
van C6 5,09/1/0//79@/; als ]émc/f von de  $kech
klmer wordende Schuwine  Fond . ze /iﬁaur 3
Er bestaan cerschullende  methoden cum achkr Old
verbandl e kamen (als het bestaal)

nl. % ee  peti men (ee/
X Schullen methode
X tepperbouncl meihodk
X <incle clementer met hocke.
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In il kg wordt o eindige elemenicn methode
beschouwd.

Een Lon b problemen dlie herby onlstacm » db
besc/)ww'/zg van tet {ochemench  hontokt gpperviok
Lussen 5'/?/14/36/ en blonk en Aussen /hcm{/hy eon
blank. resp Als en AHdm in /‘/ﬁaur 3

Dit pro bleerm wardf opﬁeb&‘ mel  2gn ‘7a/a-e/em9m€’n_
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L HODELLERIVNG

Ons prob/&m s rotladotisch {ymminscé en bouven -
clren ‘symmefrzsw lov. z=0.
Med m werirg  ven %% st{e rond veorwccr des s
n éesc/rtywry van Yy kel wom ok mnt blan k
vlclpencle . 2k /ﬂﬁez/oe’rc[e romd wor weardes  zgn
weer ge geven /n //9(,«//" 3.
Er wordd can qena men clat & éfém/m? en e
ment ring Star 2411 Een zzo/yen&é connome o dat
hel hontakt tassen inunt bl b en (9?/@&{‘(4@/7/?#
( stempzels en tmantving ) wrywﬁy.r/oos £ .
Le /naa'e//ermy geéeurd met ket miel linecute
eindige elementen polkel “Mapct in cambinate
met ofe SORC - saf/wa/e “SsupcrTAB" Aot
als wor en ha /60/&: o gramma lucir renst Joet .
L& kﬁo/y van  2aken @ e Cambimate b dls &’6/72’ ‘)
a/ /né:f’ac/ie/ Gesere N an & clementn verdeling
Qan brengen  Uan  Pand voor woarden,  spec }/;c‘emn
Wan ce worgeschreven felasting , emenclls het de/werm
W matkriaal en andere paramekrs m.b.v.
"SRC S MHoveLcREATION " R ver kregen dlota
worcl  Lewf ge,égd m @n  zon “UNi R SAL e e .
8) Lo bovengenoemcle “UNIVERSAL ’-’-//e wordf med
vertl pfi(’j/armma F7r( /aé- Zronslekor ) cmjfmer‘
naal een  MARC . mpoer fole
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<) Na enige foeu0ey ingen aan ok 1MEC - Inucer /é
( </gen byl Ofken b speciofe qptes Wk hief - Lineiire
probemen ) han ket fakC” - programma
gagﬁ{aﬁf Lortlen . & kf(’d’c’/z/i@f resul tekn  Lucrdon
(h Q:h’ 74/6 ( cb ST zé;/e) VC’&Jfﬁe/éyd.

g k2 pssT : tpe wordt mel een vertol IO am i
wez. 6)119(2@{ n aen LavERSAL. /%

¢) Interacteve wx»asr/my on b feslfedkn  med
‘SORC S O AT DISPLAY "
Voor verclre m ,ér}mﬁe ze [1] en L2]

Een 980@2/ £ Loy ap dere  haner oeré/egeh MESH
(mbv. SORC / HODEL CRE JTION ) zed w 4 frgear
Yoen . Herin Z4n element 1 4d %/f cl

29 gap chmentern  lor b theore achkr chwe
elementen Ver wigoen we  hoar (3]

In he! kerl Lunnen (e ngGen claf den ya/a«e/%mn«
len o Qf%md fasen ol fom Lifersk éﬂoo/:,&w?/eﬂ
Lon it elment  hewnen éeacéfycm. en godoenc
kunnen  Lcpalen c/ clore @fﬁémd nul  toorelf .

(duz. er word{ hontuk! gemccik! dusten  Gereedl chap
en munl Glank | .

L unt blan b &// b beschreven pet cen  §- hncops
zso/gamme/ﬁrc}z elenent Ccfype 2 ze [37 )

Er b voar en ¢ 4&60/9& element ?e:é@z.m omdat Qe
@en hwadrakisch verplaaling: ool hebben  lewnrcEor
2 ezn lineair spannings el leconnen é’@cﬁ{yo{’n |
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Do elmenten Zjn Loven dien 156+ Jor mehisch lodaf
e fancen geed beschreven lumnen Worden.
- O?fdaénﬁ win b Mund bk 1y clemenfen  zien

we /ﬁu,ur é

TE MRC  INVOER

In olit AOO/Q’J/L/& bespreken we ok qoévaw e et
programma pikike! “rARC" .

Le cz/zmderéjka Commando'’s en  Suk rowpmes  worden
Af‘é’/%pro/wﬁ aan e hand Lo &/’yézje Z

Do naclyule zed A/eﬁ@ nygm G0 hof 5ecfee/,é dat
hiel 40{9{ wit hed wor /cga programma ‘SORC [/ fevEl -
CReRTION " deen gp b Sfec;e/b optres wor ket
ned Lpecire ?ecfae/ié .

e mucer vam FARC” dewnnen v anclor oerdoten i

Are Wﬁ’. Lew grogpen Lormen @n 1o byl
nclor Uercleling  Uan 0k Inucer gegelens.

Binnen elhe o a/zcndar@k b e e jeu wif @n
gioof aanta/ programma kacr#n gmﬁ‘&s - SWbrsutipes ) .
Doot con 3esc/z;/¢k beuze Lan dewe kaarkn kan pen et
@n i @on - In Ler gegerens het 9601@%% for0 bleem
k&d@z/en. B mwer b erdadd jn ok w/geno@ drie

heo el grogpen. Cue cole bla 19 )
4 famametfr cards

——— o——. — w— - o—

Pew sef van lcarkn wordt geb/wzkl wor



' l

het acn wyen Lo hef é’?ﬁdd«’ﬂcé 364?&9?& en
om fef verlegp Lo M,a/@ﬁa@hm desr
ﬁecoensé analys & Sheen . Do Sef won koorks
wordtf a/ges btn med n END" daar!

Dee Scf v kaorén éescé{j'// e initee
Jeohetre , Leloshng en makricol ggeens con ket
model. Dem  laartn Uets Céﬁﬁéﬁ rel ,bnﬁmmma
e Senclligal jerwﬁe wor hed deor rekenen

lon hel mitek elbstich prblem.

Celote  1acrement "c/&/asr/‘,fﬁ )

Do sef vouw kaarén oord? a/gz&%ﬂéd mes xn
‘o apTion” keart.

Lo sef Uan kacrkn (oor 2iet b ok é?/c&f///fﬁf«
ncremenfen on Cle s/an‘/?g wn het programme '
m b midil elsisch ona 95&

Elle s/ van skurings baarkn worod a/geo/o/é%
desr een  ConTinue " haart | Dew  haart
Stuer! Aod programma kry ot eon  nRUY

ncre pen? a/ Qon serie lLon Jacrereiks .

e @rh/m aan b havol lom éy‘(;rjz Z door He
Uerschillencl gro<poen heen . ooy @vr (it votrige beédzfj ving
lan do kaarkn otrwgen e e ok fHRC - MANUAL"
Lt T3],
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R mel! eon (%(') aaﬂgeérw‘sle kaarfn WSoRbDen
NIET  qbor hed Oertaal pragramme. . F7 gemacf/c/
maar warden bfer mef ok hand  degeved.
ak a ) FARIHETER CARDS

TITLE : Splekd wor ik

SIZING : reseriveers gelqeagen

ELeMHhTS - yee// e elementn aan

AL PONTS 2 Den gope wordf Qcé/w'/c/ veor el
berchenen en a/as/qan on  Sponringer el
fekien n alke /méﬁ/af/'e Pankn  tan ole

elementen
() wPare : D hoar/ sholeld do updekd lgrone

procedecre 1w Lor e elmenty 0100/‘5‘7 den
Jérm« £ring %ém/c/ fdn worden
Jen procedlecre /2@// foee  fonse lhuen fes

18 & elpon! s@//mdo matrie  Lordf kpaa/ol
dan e Agnd wn b éw‘aﬁjze lorm  fof
clement

¢ Ik Spamting en rele wil wer  arkd 92-
geven  in ked - coirolinaken Sys bene  Unnd
féwmfj/a b m ob a,odom/e;/ /&9/&@@
proceclure i onp W/ ﬁ/obaa/ 2-r )

@é) FINITE — + Worad 9@%«[@/ by ﬁ/@k yelekorn ( #4 3%}
Hed deze Gpé'e wordf /€/<zm’ng gzhouo&n
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met cle ?eohwfne veran cleri ngen ab
geudlq  Loin niet elastische ol Jé:m'aﬁe};
Dex keort moe/ of éd Scimen Gcn med
ok UpOATE" haart.

END : Den keort slil ok Serie wom
Pekamser cards a/.

ad b) HOLEC D€ FENITION CARDS

() POST & Haokt Yo war berokenings grgecens
| @ warden dsg gexchecen (ROST ffe )

e ke mcken Lan /9/076‘.
toor b tekleris wom ce Codes
7-2---24.2] Ze b2 (9.

(%] cameot + Dex Gotre g&// & fémilaer cl
Mc?zyk/wd o 3@&)@«5/@ haiobeuriq -
heidl, en marimaal canfal ilferate -

Sfé'/apen per ncrement go & geven.

@%) POINT CHOICE & ﬁ&f’/ ok MO?€€7& huid  om & Wiewn
wa welle elewentn en Aﬁao/g/gam%n
Joowiler ik e w0 gewl f; doe
gt geé/w&/ e 9@;6 feeveel fuid
van willeer e amlrdrddden ( olw.z
Fprinke i voer ) L éfffkwaéfgj gegevens
Stwan cok @ o PSSTE Lfe

COOROIMATES + Drd blok 9&2_// cb Coéfc/z/fm{w Loy

ol khsgppen eer.
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ComtecTinTy & it blok 3@3,4/ ok @pcé 3/’9 weer

PROPERT Y

dwz l(hoc/opunfiw wor e/l
B/Q/nem/ :

: 9&// b matkrical QJgW Sc/zaﬁben Lok

ok clemenkn weer, osofls €- moclulus,
P, ea U/o&‘grem_

oar ¢l ﬁq/w?/ewmén bon pon baer A
i trele Spheat en g Coe // cien fen
Cf?ﬁ&f’h.

h ans gewal iy ep wor food Qpeegecen

E-pool /400 Nfum?

P 03

o 1S M/ um®

() wokk e+ Dewe kaar/ qeef) b gebnuler o

Mng&dl{/wd Ol et spannings - rek
relote op £ geven  LOOF elaa fisch -
plastisch  materaal gedrag.
De "work fordening” éwrs,évigfng) han
P Qrie  poniercy gogeRven worolen
Een manier, clee hier gekomu b b om
ok Ltomme oo k Ollen |y pechk 9 -
Stutlelegn.
é’j dee methoole MWJ’? 9o
hed aanal @;«en wearme  hiomme
ward! benccrd (3 in ows ud )



© G well ﬁsz@(&/yé on Aed mock! o
oefs.}éwﬁmy be/re/(/u'ng /wf/
& 7 (xrwy&/ ncer  fed preper (y blok
17 fo 97 . 22 oeméwjmy /:zz// dwo  offeen
betelhirg op ch emonten {4}
(de blonk )
Daarna wéek e laarien Laardp b
42////9 on jof Star/ /y/,m/ won ok 9;7&7
Stan
Deze g&vé//fi? 2y beretund m/yem cle
helhode zacls cangegeven G b4 40
Dewe methode 4 roeago o e
9@/@& 7 bz 3 en 22
Q der 7«/@/&% 2n ok ok gebulk
(wear des Sp -fé/ﬁ ]jn & unclen .

BamogrRY —

CCHOTION : &ee// Rn @a/ wt  Fand Wor jcorden
Weer, op welk kogopunt 22 (ethen 9w
m welky /764«(2}43 (42, 2= R )

MO GPTION ¢ Sldd ok reelo tom
“Wovel DerEnion CARS a /

adc) LOAD INCREHEN TATIAN CARD S

(%] Au70 (OAL ﬁ&// 4ot contal mncrementrr aan at
na het elowtiche mcrement volgen.
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e awotle ton hd icrement /wa/ af
van (k scéaa/f‘cér ol O ) Gge -
S]QOFM 63 “prc /yc&?{/om/ /ézoe/m?m‘“

(%] Pevpaeiionse-
JNCRETEA L 5&// 0 schocl /6,; fr aaGn waor Ml
hef m/ﬂaanda M Creppnt vermenig -

w/d«'gd Lord? .

Qe) CONTINUE ¢ Deze kaar! 5 noocfj O Qon fe
Gven dedt alle date (oor &f mcre -
ment ob# Serie uan (nCrementen ik Gelezen

oo éﬁf(’ém#/y word? deom 0/9&),6/‘{ .

h ans 9&‘/&/ relenen uwe o J,o/gfw@ /Mc;fewhkn
cleor awréy cle &/@m/ae/ Lf//abaﬁ/@ o/vﬁec/m Lt
wora?

n \
/hcr. a4 2, Z s 4," : Load case /. st P
ArQ
0 goof 900/ 7
/ o0/ 0,0/ 2
b2 “ Qo/ S
J 7 g o3/ 4
4 “ Q O/ S
s 0 0,05/ 6
6 g ois 076 7
} 7 o 70/ Q?
J i o) 74 é 9
9 “ o /5/ /0
0 « S f;é N
71 ” OJZ.O/ /2
/2 “ 9226 2
13 : % S 215¢ /7
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Linear and Noplinear Analysis

Requiring Infrementation

EMENTATIO

Linear MODEL
Analysis DEFIN

Title

PARAMETER

———S1izing
Mesh Plot
Ete.

CONTROL

Control Cards
. Maln Program

and Machine

Related

Information

Proportional
Increment

“®—auto Load
Etc.

Connectivity
Coordinates
Boundary Conditions
Mesh Display

Etc.
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The next series of cards in this option 1is used for input of codes for
selecting strains and stresses for plotting to be written to the post tape.

The following code is used:

Code Description
1-6 Components of strain. For rigid-perfectly
plastic flow problems, compounents of strain
rate.
7 Equivalent plastic strain (integral of

equivalent plastic strain rate).
For rigid-perfectly plastic flow problems,
equivalent plastic strain rate.

8 Equivalent creep strain (integral of
equivalent creep strain rate).

9 Total temperature.

10 Increment of temperature.

11-16 Components of stress.

17 BEquivalent Mises stress.

18 Mean normal stress (tensile
positive) for Mohr-~Coulomb.

19 User selected variable based on stress

and temperatures defined in PLOTV.
See user subroutine sectiomn.

20 Thickness of element,
21-26 Components of the total plastic

: strain.
27 Total equivalent plastic strain.

¢/-Aep Zée

29 Total value of second state variable.
31-36 Physical components of total creep strain.
37 Total equivalent creep strain.

[ u/g%a N A N
= 3 eij slj

38 Total swelling strain (from subroutine
VSWELL).
39 Total value of third state variable,
40 Higher order contribution obtained from
QUALIFY option.
41-46 Components of Cauchy stress.
47 Equivalent Cauchy stress.
48 Strain energy; for elements with Mooney

material only.
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DEFINITION OF WORK-HARDENING SLOPES

Work-hardening slopes must be input for uniaxial stress data as change in stress per unit

of plastic strain (see the diagram below):

% - ———TTT =T I
‘it _ ;/ ;‘,
o // // /,'
Al / / K
o) / / f
/ // s
[ / . l‘ 4/ 2
PV
ndc? Aeg 2;; ‘

Figu?e A2.5-3 Work Hardening Slopes

1st work hardening slope

2nd work hardening slope

3rd work hardening slope = ;;E, breakpoint = Ae?
3

#

"

&a]
— , breakpoint = 0.0
2eP

Ag
-2 , breakpoint = Ae?

p
Aze

Ao3

+ Asg

NOTE: The slopes of the work hardening curves should be based on a plot of the stress
versus plastic strain curve for a tensile test.

The elastic components of the stress stra

curve should not be included, and the first breakpoint of the work hardening slope should

be 0.0



o .0
e . - : o V :
, , ” : - T
X a o : =
- : : : ,
_ , : I e
: N -t L o = wnun -
- Si==s, wen e M
, a ESE T o=
; - : ,
N < , ,
: :
B .
s - = :
5 = e =
T
» ot = -
, :
: - : 3
= I»“, - b 41 =
1% o o % ,
== : N
4 i e . .
= W, N -
3 =E ;
: i) v -
N X = : :
—
= ot -
% - , ;
2 = x , =
c - 5" i T :
4 r 3
o e 3
- T ,
S e - & , ;
2 ¢ .
- > E , ,
%
% b,
dn .
, “A! T >
T . - ; ,
x . X
& ; . ‘ A
. : -
g “n
z = =8
: ; ;
SE X ;o o :
™
r = A |
Xk
! L | - ¢ >
+ <
. ™~
%
- N
’ ; S ;
N b % S
o = ,-
.y ir 2
2 P y_u
¢ T ?
s = EE =
T - ; V
H - )
, f ¥
' : 3
; , T M‘“
Ne
- : i V
V g
; %
N 1E]
A h ]
¥ “ ‘» : v
—— n £
: L& 1 4 -
e, 1 \J
~t i A .
{ 1
- b ny
'
kA
R X
(N =
A Sl 4
¥ ,
¥4
{75} '
w 15 H
kisw , ;
. < ... § ..
N
- : :
, LY T
I
i
= T —‘
W . -
k4
k'
*
v
. ﬂ
s
-
i
.9 ¥ .
X i 4
.im A WD ¥
: =4
- A
- I 3
O s
= - . A 4 \
S T =
g - " v , ;
o gt . L
S & : Y Y o ”
S e e
Y % - V ,
L Y =
N AT , :
3 L v,
, B , ;
o :
; AW 13 , , =
% X\ i ,
W h VLY ,
- YTy : =
W w— oy r , =
= ! ‘ , . TG BRI 11
3 ¥ ,
A - X1
> = XL V
: ol V -
: A ‘_'
. ;
b -
, > § i
’; L4 9in
, E e
u & ,
: ey o ;
" ¥ P :
r :
& 4
: :
- : =
.3
- , : H
NG z :
e = :
B
; , : - S — T+
= . = - - e )
; - :w--a . Z ; T S
- > : _ - : = ; _
18 T T - ; T 3 : Ay ,
- ™ & Wi I RO - L - ERRY - ca : =
'..‘ o - it - %) ; : - il = = : ,
S e, ‘ s _ s
T o , :
; ; ,
— , _ g | p 4
.ﬁ; , : = R At
: : , — :
: + $ A
Y et = , 7
= V : , , - B *
M.~ 1) ™ : g ﬂh\
W%; , ,
o,
L . o~




9 1
T Ly
2 o ¥
\ {
X X
- W
? it -
C
by
‘3 e
.
y e
p— -
-
=
T
-1 2 |
— t
: e
T~
f
Fiy
L4

t‘/'

i

5%
¥

A * §

ATl

%
$
¥4

21

ale

]
et T

-
-
Lt !"",“MV I
gt 11

ot
iy
»
¥

Ve,
W
7

Faill
gy
A A

/
-
ﬂ-r.v

fa!

~ H

.ﬂlx:'ﬂff i
WO
s

il




-3~

T PESUITATEN
Op b/2 f5 uel u ok é’?hodfy:f& fe/cpﬁ%aﬁ
voor de analyoes .
LL reken {34 voor leod b S wur, die war alumd
niuwm  Cedpagd A war 40 min.
Hel erschl 1n /e/«m(/yd s m e siing .
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S344,.1E-01 61+45.1E-01
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3142, . -0 4143.3E-81 S144.3E-01 S145.4E-01
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TITLE MUNTPROEF

SIZING 200000

ELEMENTS 12 28

ALL POINTS

UPDATE

FINITE

END

POST

14,16,17,0,1,

1,

2,

3,

4,

1,

11,

12,

13,

14,

21,

22,

23,

24,

27,

CONTROL

30,30,,

0.05,

PRINT CHOICE

1,1,

1,1,

1,1,

COORDINATES
3 240 0 1
1 0.0000 0
2 0.0000 4
3 0.5417 0
4 0.0000 8
5  1.0833 0
6  0.0000 11
7 0.5417 8
8 1.0833 4
9 1.6250 O
10 0.0000 14
11 1.0833 8
12 2.1667 0O
13 0.0000 17
14 0.5417 14
15 1.0833 11
16 1.6250 8
17 2.1667 4
18 2.7083 0
19 0.0000 20
20 1.0833 14
21 2.1667 8
22 3.2500 O

.0000
.1529
.0000
.3058
.0000
.5737
.3058
21529
.0000
.8416
.3058
.0000
.5458
.8416
.5737
3058
.1529
.0000
.2500
.841¢
.3058
.0000

[eResNeoRoNeNeNeoRoRoNoNoeReoNoNoReNo e NeNoNe e Nl
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.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.000C
.0000
.0000
.00C0
.0000
.0000
.0000



23
24
25
26
27
28
29

31
32
33
34
35

37
38
39
40
41
42
43
44
45
46
47

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

O D R WA NI NI NN N 2N OO W WM NN OB WW NN DN i OO WK = s OWWINN - =000

.0000
.5417
.8287
.0833
.6250
L1667
.7083
. 2500
.7020
.0000
.0833
.6574
.1667
.2500
.1540
.0000
.8075
.6250
.6564
.9486
L6371
. 2037
.1667
.7083
.7020
. 2500
.1540
.4520
.0000
.6150
.1667
.2295
L7500
.2500
L1540
. 7500
.0000
.782¢6
.0932
.5910
.7083
.4635
.5001
L5131
.9760
.6667
.8333
.2500
.7020
. 1540
.4520
.7500
.0000
.5651

20.
20.

21
17

11

21

21

21
21

21
21

17

11

21
23
14

21
21
22
23
23

17
14
11

23
23

7917
2500

.0787
.5458
14.
.5737
.3058
.1529
.0000
.3333
20.
.9074
14.
.3058
.0000
.8750
.9064
20.
.0575
.8871
22.
22.
.5458
14.
.3058
.5737
.1529
.0000
22.
22.
20.

8416

2500

8416

2500
1986
4537

8416

4167
4795
2500

.8650
.0000
.8416
.3058
.0000
22,
22.
22.
22.
20.

9583
7135
8230
7500
2500

.0325
.8410
L3491
.2260
.0833
22.
.5453
.B416
L5737
.3058
L1529
.5000
.0103

9167

eRsBoNoRoRoNoNsRoRoRoReNeNoNeloNoloNoRoNeReNoNoNoNoRoReNoRe e oo oNoRoReRoloNoNoRoReoRoNo o ReRe e Re e Re e RNe)

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
L0000
.0000
.0000
.0000
.0000
.0000
.00G0
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.C000
.0000
.0CCo
.0000
.0000
.0000
.0000
.0000
.0000



77
78
79
80
81
82
83
34
85
86
87
88
8%
90
91
92
93
94
95
36
97
98
99
100
101
102
103
104
105
1086
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
1258
126
127
128
129
130

W o O L tad ) ) Wl B P LR RO O e ol Lo LD L2 W B DN O s s b D e e G B W D L DO RS e (OO e e LD B B W N

.5833
.2500
.7603
.9167
.2020
.1540
.7500
.7539
.0000
.9%09
.5374
.5000
.7566
.7020
.2500
.0103
.9218
.1954
.0000
.331
.0730
.3510
. 1540
.4520
L7500
.5078
.0000
.4167
.9439
. 1540
. 2500
.0833
-4601
.5000
.7500
.8788%
.5078
.7539
.0000
03333
.5207
L0751
L7933
. 1540
.4520
.7020
.2500
4313
. 1667
.6269
.6107
.0000
.0000
.3562

. 1667
.2500
.8151
.8333
L4520
.8418
.3058
.5000
.9520
.1718
.2603
.2500
.4454
.2500
.0039
.7874
. 2409
.0066
. 71500
.3229
.5810
.6010
.5458
.8415
.5737
.5000
.4040
.3333
. 7101
. 2500
.1578
.6667
.1939
.7500
.84186
.5000
.9520
.4040
L7020
.4167
.6813
.8769
.8607
.0039
.2500
L1577
.1289
L1707
.5833
3251
.0433
.0000
.0000
.8938

loRoNeNe NeoRoReRoRoRoReNoNoRoNoloNoRoRo o NojoRolaNoNeoReNoNeNoNeoNoRo s NoNoNoNoNoReoNoRoNoNeReNoRoRoNoNoNeNo e Ne]

Yb-

.0000
.0000
.0000
.0CCo
.0000
L0000
.0000
.0000
.0000
.00090
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
0000
.0000
.£000
.0000
.0000
L0000
L0000
L0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.00C0
.0000
.0000
.0000
L0000
.0000
.0000
.0000
.0000
.0000
.0000



131
132
133
134
135
1386
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
163
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

i

t

D v B i et D e O e N0 e OO NI O e LI B D IR D e RO e OO WL W B B O) e N W

.6438
L7560
.2500
.5078
.0000
.6427
.2124
.1540
.7500
.2500
.7613
.787¢%
.0000
.0000
.0000
.0000
.0000
.0000
.2500
.5078
.8789
.7539
.7329
.4463
.0000
.0000
0216
. 1540
. 4520
. 7500
.7020
.9691
.9577
.0000
.0000
.9784
.5000
.2500
.0000
.0000
.0000
. 0000
.2500
.5078
.8308
.0000
.0000
.0000
.0000
L1540
L7500
L1892
.0000
.0000

.6062
.5458
.5000
.4040
.0000
0113
L0376
L7577
.2500
.5000
.8927
.4624
.0000
.0000
.0000
.0000
.0000
.0000
.9520
.7020
.4040
.0000
.2191
.2077
.0000
.0000
.2284
.1289
L7577
.0039
.5000
.9828
6963
.0000
.0000
2716
.5000
.7500
.0000
.0000
.0000
.0000
4040
.0000
4192
.0000
.0000
.0000
.0000
.5000
L7577
.0808
.0000
.0000

sBoReReNeRoNeReReRoeReoeNoNoNoloNoNoRoRoNoNeNoNoNaoNoRoReoRoNoNoNoRoBoRoloNeNeNeNoRoNoNoloNoNoNoReRsNoNoNoNeNS]

-[{?-

.0000
.0000
.0000
.C000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
L0000
.0000
.0000
.Q000
L0000
L0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.00Q0
.0000
.0000
.0000
.00C0
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0C00
.0000



185
186
187
188
183
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

i

i

i

BN 2 NI O 2D B AR OO MO WA O DB NW O ON -2 D LWA O - dn o QAN O wd DWW O

.0000
.0000
.3560
. 2500
.2500
.6430
.2500
.8789
.0000
.0000
.5404
.2500
.2130
.0000
.0000
.4520
. 1500
.0000
.0000
L4596
.2500
.1870
.0000
.0000
.2500
.0000
.0000
.0000
.0000
.0210
.2500
.7500
.0000
.0000
.00C0
.0000
.2500
.9780
.0000
.2500
.8300
.0000
.0000
.0000
.2500
L1690
.0000
.0000
.0000
.5400
.2500
.0000
.2500
.4590

.0000
.0C00
.5000
.8900
.6000
. 5000
.7020
.Q000
.0000
.0000
.709¢6
.0300
.5000
.0000
.0000
.5000
. 1289
.0000
.0000
.7904
.4600
.5000
.0000
.00C0
.0000
.0000
.0000
.0000
.0000
.5000
L2200
.5000
L0000
.0000
.0000
.0000
.2700
.5000
.0000
.4100
.5000
.0000
.0000
.0000
.0800
.5000
.0000
.0000
.0000
.5000
.7100
.0000
.7900
.5000

[oNeoNoNaoNeoNoNoloRasNoNoNoNoNoNolsoNoRoNeoNoNeoNeRoloRNoNeoNeRoRoNeNoNoRsNeNolisNoRoNeoloRoRo ReooNeoNoRoRoRoNeNoNo o Ne

”LIC?'

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0C00
.0000
.0000
.0000
.0000
.C000
.0000
.0000
.0000
.C000
.0060
.00Q0
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000



239 6.2500
240 4.7500
CONNECTIVITY

71 0 1
1 28 110
2 28 137
3 28 175
4 28 81
5 28 105
6 28 136
7 28 133
8 28 173
9 28 102
10 28 134
11 28 55
12 28 77
13 28 104
14 28 34
15 28 52
16 28 76
17 28 55
18 28 34
19 28 80
20 28 54
21 28 108
22 28 79
23 28 110
28 28 81
25 28 142
26 28 109
27 28 182
28 28 141
29 28 216
30 28 180
31 28 181
32 28 138
33 28 78
34 28 53
35 28 33
36 28 586
37 28 35
8 28 20
39 28 3¢
40 28 21
41 28 "
42 28 78
43 28 56
44 28 36
45 28 106
46 28 82
47 28 57
438 12 204
49 12182
50 12 166

25.0000
26.5000

137
175
209
105
136
173
173
209
134

174

17
104
133

52

76
102

34

19

54

33

79

53

81

55
109

80
141
108
180
140
138
107

53

33

19

35

20

10

21

"

4

56

36

22

82

57

37
219
202
185

105
136
173
77
104
133
134
174
103
135
52
76
102
32
51
75
54
33
19
53
107
78
109
80
141
108
180
140
138
107
106
78
35
20
10
21
11
4
12
5

1
§2
57
37
11
83
58
231
217
207

49~

G .0000
0.0000
81 130
105 157
136 195
55 97
77 119
104 154
102 149
134 191
75 113
103 150
34 68
52 88
16 116
19 43
32 62
51 87
80 44
54 25
108 66
79 1
140 93
107 64
142 98
109 87
182 126
141 94
216 162
18C 124
181 200
138 161
139 159
106 122
56 63
35 40
20 24
36 46
21 27
11 14
22 28
12 16
5 7
106 70
82 48
57 30
139 99
111 72
83 49
237
229

221

118
153
191
83
117
149
151
192
114
152
61
86
112
39
60
84
42
24
65
40
92

96
69
127
95
163
125
158
123
120
91
45

13
28
15

17

71
47
31
100
73
50

37
119
154

68

88
1186
113
150

85
115

43

62

87

23

38

59

66

41

93

64
123

91
126

162
124
200
161
159
122
121
50
46
27
14
29
16

18

99
72
49
132
101
74

98
118
153

67

89
117
112
151

84
114

44

61

86

25

39

60

69

42

95

85
125

92
131

36
166
127
204
163
201
158
160
120

70

45

26

43

28

15

30

17

90
71
47
121
100
73



51 12
52 12
53 12
54 12
55 12
56 12
57 12
58 12
59 12
60 12
61 12
62 12
63 12
64 12
65 12
66 12
67 12
68 12
69 12
0 12
71 12

PROPERTY
25

0.140E 05
1

1 T 47

0.290E 00
0

48 TO 48

0.581E 00
0

45 T0 49

0.772E 00
0

50 TO 50

0.962E 00
0

51 TO 51

0.111E 01
0

52 T0 52

G.125E O
0

53 TO 53

0.139E 01
0

54 TO 54

0.154E O
0

55 TO 5%

0.173E 01
0

56 TO 56

0.132E O1

142
131
110
130
137
157
175
135
209
195
175
157
137
130
110
131
142
166
182
204
216

0.300E

0.00CE

C.000E

0.00CE

0.000E

0.000E

0.0CCE

0.000E

0.0C0E

0.000E

0.000CE

164
147
129
146
155
179
123
213
223
212
194
178
156
145
128
148
165
186
203
220
228

00

ot

00

00

00

00

00

00

00

00

00

183
171
144
170
176
189
210
227
233
226
21
198
177
169
143
172
184
208
218
232
236

0.000E

0.000E

0.000E

0.000E

0.0C0E

0.000E

0.000E

0.000E

0.00CE

0.000E

0.000E

205
185

168 .

188
196
215
224
235
239
234
225
214
197
187
167
190
206
222
230
238
240

00

00

00

00

GG

oC

co

00

00

00

00

SO -

.00CE

.00CE

.00CE

.000E

.000E

.000E

.000E

.00CE

.Q00E

.CO0E

.CO0E

00

00

00

00

0o

00

00

00

Q0

00

0C

.000E

.OC0E

.000E

.0CCE

.000E

.000E

.000E

.00CE

.000E

.00CE

.000E

00

Co

00

00

00

00

00

00

00

00

00

.150E

.COCE

.000E

.COOE

.000E

.000E

.000E

.O0CE

.000E

.00CE

.000E

02

00

00

00

00

00

00

00

co

0

00

.000E
.00CE
.0COE
.000E
.000E
.000E
.00CE
.0C0E
.000E
.O0CE

.000E

00

00

C0

00

00

00

00

00

00

00

00



71

0
TO 57

.221E 01

0
TC 58

.250E 01

0
T0 59

.2%0E 00

0
TO 60

.581E 00

0
TO 61

.172E 00

0
TC 62

.962E 00

0
TO 63

J111E O

0
TO 64

C125E 01

0
TC 65

13%E 01

0
TO 66

.154E 01

0
TO 67

JA73E O

0
TO 68

J192E O

0
TO 69

L221E O1

0
TC 70

.250E O1

0
TC 71

WORK HARD
31115

90,
32.5,0.075,
14.4,0.175,

0.0,

GEOMETRY

0.100E 01 0.

2

1 TO 47

C.000E 00 0.

.00CE

.000E

.000E

.CO0E

.000E

.00CE

.00CE

.CO0E

.00CE

.000E

.000E

.0C0E

.00CE

.000E

100E

QO0CE

00

00

00

00

00

00

00

e

00

00

00

co

00

00

02

00

.00CE

.000E

.000E

.00CE

.000E

.000E

.00CE

.000E

.O00E

.000E

.Q0CE

.000E

.00QE

.000E

.O00E

.000E

00

0c

00

00

00

00

00

00

00

00

00

00

00

00

00

00

&~

0.00CE

0.000E

0.000E

0.00C0E

0.00CE

0.000E

0.000E

0.000E

0.000E

Q.COCE

0.000E

0.000E

0.000E

0.000E

0.00CE

0.000E

00

00

00

00

G0

00

00

00

00

00

00

0C

00

c0

00

00

.00CE

.000E

.000E

.000E

.0COE

.000E

.O00E

.000E

.000E

.000E

.000E

.000E

.00CE

.000E

.00CE

.COCE

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

.000E

.000E

.000E

.000E

.C00E

.00CE

.00CE

.000E

.000E

.00CE

.CO0E

.Q00E

.000E

.000E

.000E

.Q0CE

00

00

00

00

00

00

00

00

00

00

00

00

Go

00

6o

00

.C0CE

.000E

.000E

.C00E

.00CE

.000E

.000E

.000KE

.000E

.00CE

.00CE

.000E

.0CCE

.000E

.CO0E

.00CE

00

0C

00

00

00

00

00

00

00

00

00

00

60

00

00

00



..5"2..

48 TO 71
OLD
BOUNDARY CONDITIONS
52
1 1 1 1 0.00000CE 00
1 1 2 2 0.00C0Q0QE 0O
2 2 1 1 0.000000E 00
3 3 2 2 0.00000CE CO
4 4 1 1 0.0CCCO0E 00
5 5 2 2 0.0000COE 0O
6 g 1 1 0.000000E 00
9 9 2 2 0.00000Q0CE 00
10 10 1 1 0.000000E 00
12 12 2 2 0.00000CE 00
13 13 1 1 0.000000E 00
18 18 2 2 0.000000E 00
19 19 1 1 0.000C00E 00
22 22 2 2  0.000Q00E 00
23 23 1 1 0.000C0O0E 00
kR 31 2 2 0.000000E 00
32 32 1 1 0.00000CE 00
317 37 2 2 0.000000E 00
38 38 1 1 0.000000E 00
50 50 2 2 0.0000CQE 00
51 51 1 1 0.00C0COE 00
58 58 1 1 -0.10000CE-02
58 58 2 2 0.000000E 0OC
59 59 1 1 0.00C00QE 00
74 74 1 1 -0.1000C0E-02
75 15 1 1 0.0C00C0E 00
83 83 1 1 -0.100000E-02
85 85 1 1 0.00000CE 00
101 101 1 1 -0.10C000E-02
103 103 1 1 0.000C0CE ©0
11T N 1 1 -0.100000E~02
115 115 1 1 0.000000E 00
132 132 1 1 -0.100000E-02
135 135 1 1 0.0C0000CE 00
135 135 2 2 0.00000CE 00
133 139 1 1 -0.100000E-02
152 152 2 2 0.00000CE 00
160 160 1 1 -0.100000E-02
167 167 1 1 0.00000CE 00
167 167 2 2 0.000000E 00
168 168 1 1 ~0.100000CE-02
168 168 2 2 0.000C0CE 00
174 174 2 2 0.0C00COE 00
181 181 1 1 -0.100000E-02
187 187 1 1 0.000000E 00
187 187 2 2 0.000000CE Q0
188 188 1 1 -0.100000E-02
188 138 2 2 0.00000CE 00
189 189 1 1 -0.100000E~02
189 189 2 2 0.000COCE 00



190 130
190 190
192 192
196 196
126 196
197 197
197 197
201 201
205 205
205 205
206 206
206 206
209 209
214 214
214 214
215 215
215 215
216 216
221 221
221 221
222 222
222 222
224 224
224 224
225 225
225 225
229 229
229 229
230 230
230 230
234 234
234 234
235 235
235 235
237 237
237 237
238 238
238 238
239 239
239 239
240 240
240 240
NEW
END OPTION
AUTO LOAD
5

0,10,
CONTINUE
AUTC LOAD
15,

PROPORTIONAL INCREMENT

0,2.5,
CONTINUE

[ e B A N ™ T e I e O I e o T 0% R S o e i e L e S B N B I I R e R O B L e R

B e N B T A B S i Tl S T S B N R N R S R A I S B S B S i IR B SRR I S I

!
PROPORTIONAL INCREMENT

1

OO0 QOO OO0OOCOOOOOOOOOOOLDOCOOO0OO0OOODOO0OOOCOODOOOCO0

i

1 | i | 3

I

..5 A

.000000E 00
.000000E 00
.000000E 00
. 100000E-02
.000C00E 00
.000000E 00
.000000E 00
. 100000E-02
. 100000E-02
.000000E 00
.000000E 00
.000000E 00
.000000E 00
.000000E 00
.000000E 00
. 100000E-02
.000000E 00
. 100000E-02
. 100000E-02
.000000E 00
.000000E 00
.000000E 00
. 100000E-02
.000000E 00
.000000E 00
.000000E 00
. 100000E-02
.000000E 00
.000000E 00
.000000E 00
.000000E 00
.000000E 00
. 100000E-02
.000000E 00
. 100000E-02
.000000E 00
.000000E 00
.000000E 00
. 100000E-02
.000000E 00
.000000E 00
.000000E 00
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