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Abstract

This project presents the analysis of a radiator header strength by using finite element
method. The analysis is performed to determine stress distribution and deformation of the
header, subjected to static pressure. In this project, two different models of a header plate,
flate and ribbed types, are considered. From the analysis, it is found that the ribbed-type
header plate is stronger than the flat-typed header plate one. Moreover, in the flat-typed

header plate, plastic deformation is likely to occure in the hole region of a header plate.
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2 0.9995 0.500 0.9632 | 0.500 0.9526 | 0.500 0.9718 | 0.500
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gy Feannsahnldluilaymndudouidiiluedied

9
Tulasanuiinmuiy F3meme W luddanudgminndszgnd 14 Taldndnmsveam

rmonu sufuiugmangeiildlullsunsy ABAQUS/CAE

aAa o U W

2.3.1 msinsrgeds ludsanmdlussuumuiindimiuTagitianusangu
2.3.1.1 Weak form vesaumsaugaluszuvaniia

° o aa o
dsuilameuiia eyWusvesdunsauga Ao

Vo db=0 (2.13)
Lﬁﬂ
IG 8
oT 0 9 G
Vs oy ¢ ox : oz |’
0 o 0
_0 0'h =) 05 & %)
A (2.14)
O-XX
O
yy
027 :
gr= . b= by
Xy b
o Z
Xz
| %yz |

Tae ?7 - Matrix differential vector
c:

Manudusw 3 o ,0  ,0 Ao amnusuaiuuuinny X, yuas Z
X% - - 28
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mudwuer o ,0 O fie sIanuAumuss Xy, XZ,uay yZ
wy Xz, VB

b : s1Body force & b ,b ,b fe a1 Body force ammuunu
X z

X, Y #ag Z Muaey

dmssagileums (2.13) 5114

0%, + Oy —- Gick +b,=0

x & *

oo oo oo
P A " ih =0 (2.15)

ox oy 0z Y
9 +6azy +aGZZ 1P, S0
ox oy 0z N\

Fwenmavesiaguzinamesnaudu t (traction vector) fifiesslsznouvsaniaesdail
t
X
LeT % (2.16)
) 4
t
|
wenvnil namesanuAy t deuiluldmuanizveudail
I =0 N T Ol
X XXX X pe—itgl
(2.17)

t{t =0 n +0 n +0 n
Y yx x yy 'y Yz z

t =0 n +to n +0 n
Z ZxX X zy 'y EZ 2

fao 7 : Normal vectoruaz n ,n ,n #e s Normal vector
b A

ALY X, Y 1aZ Z MNAIAY

a 4
ANTUNANS V 1a 9
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&) "i"(” Nﬂﬂd’} N ffﬁh&?idinu&l A u-auaanulﬁ'\‘; 17

v=|v (2.18)

fay Vv : arbitrary vector
nnnnuduius Kinematic 514

Ty=| 02 (2.19)

+ , W /0
oA B [
ov, ov

+ Z

| 0z oy

uas

~ W \\Of v ov. ov. Ov
@W)az Day - T | —— 3N SO
ox oy B A gy~

(Gv ov. ) v, Qv
+ ot Y
0z Ottty | ”

Tumouiiisrasaiies derive Weak form wesaunis (2.15) Tasmsgueaumsusndae

(2.20)

v E4 I
v, uag hmssuinsmiialsinas V dusela

J' 00 ’de _[V "dV+Ivde 0

v 6x oy 0z

61882



fmsduiinsm by-pass Taslénqui Green-Gauss 1519z 1desdilsznon 7,

[v.o.nds— j—a&audV + [v.o nds— IQ)—O' dv
v OX s FiE v 6y i

+ [v,o nds— j%v—xaxde + [vbdV =0
s v OZ 14

2 4 4 Y o o Y] W Yo &
a0 1, Fuiluessdsznovvesnnmesanuau t annsammsdaglaumsdsuulniladai

[v.1.ds— j(a"x -y o+ aa"x o jdV +[vbdV =0
s zZ 14

7\ Ox 8y
(2:21)
FethaRuafufuaums Aneuazam vesmums(2.14) Fusield
0 ov 0
jvtds—j 2y CF il vyo_z V+[vbdl=0
ox oy D7 i [~
12.22)
0
[v.t.ds— | % STE . o v [Fbar =0
s 7\ 'Ox 5y iz S5 7
(2.23)

winaumsd (2.21) 84(2.21) s 185

| (fox +Vt +VL ﬁs + I(bex +vb, +vDb, )dV
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A Q/ T
Fusrenmnsodagdind @iy

j(ﬁV)TO'dV = [v'tds+ [v'bdV (2.24)

14

aumsi (2.24) de Weak form voseyusvasaumsaugalaslianzveududahinua

2.3.1.2 SasadeaamsinludeanddmiuTagdanguluszuumuiia
nnaums (2.24) Weak form veseyiusvesaunsauga Juirhlgms fignim
E4
aums I luseannddmsuiagtanguinssuuauiia  Tasludunsaszhmsfhinuananes

amsnizda u (Displacement vector) o

u=Na (2.25)

Tas N : Global shape function
ndsnmuser195ivesnuaeauTaold Weight vector (v) ifusadiniminitelifa

anuRanaatesigasineziiullldlae

v=Nc (2.26)

Taod v naz ¢ i nameila 4 minaums (2.25) meeld

Vv=Bc ifle  B=VN (2.27)

wnuaums (2.26) wag (2.27) Tuaums (2.24)
CT( IBTO'dV — INTtds — INdeV) =0

A T oW Jd o 3
iiesnin e lidugud dniu

[B'odV = [N'tds + [N"bdV (2.28)
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E4 4
o o v o J v . .
Tudumouiimezuuni aumsanuduiusszninanudunazanuaioa (Constitutive

model) A

c=De¢-Dg (2.29)

Tas D :wasaanuduiusssninanuduuasanuns oa
) 3 T
(Constitutive model) uaz D =D

£ : ANUATIAISUAY

snanyduius Kinematic 151164

~

e=Vu (2.30)

winaums (2.25) nazaums (2.26) mazld

£=Ba (2.31)
Fodu auns (2.29) agldidh
o =DBa-Dg (2.32)

unuaums (2.32) asluaums (2.28)

( jBTDBdea = [N'tds + [N"bdV + [B'Dg,dV = (2.33)

Jas ¢t : Traction Vector fea1Natural Boundary Condition
nn t=Sn[2]

15192 14

=)

T=Sn=h
u=g

Sh (2.34)
Sg

=

7 ' 4 ' ' '
h , g fenamesinsium Funeanuiunaunsonsiuim namesanduld awmven Sy

waz namesmInizia U nawmldawiwey Sy Tas S Aemweusay andoyadnedus
ansasagiaums (2.33) Inil&du
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( jBTDde)a — [Nhds + [N'tds + [N"bdV + [B'De,dV

srozSagoumslni Taofmuald
K = [B'DBdV
fic :INThds + [N'tds
£ = [Ny
f :VIBTDgOdV
Fus10z 14
K=f4f+f
g
f=f +f +1

A A s
§U)3] f 19 NIAANDIVDNLLIN

yazs1ee ldaums W'ludio dued Ao

Ka=f
fusrdesnmsnosaummizuaas Element dovla 15114

Kea"=f

£ =i+ i+

uag

(2.35)

(2.36)

2.37)

(2.38)

(2.39)

(2.40)

(2.41)



K* = [B*DBdV
f°= [Nhds+ [N°1ds

f*= [N“bdV
f°= [B*'Deg,dV

9 9 9
T Vg 1taz Sq fevudiuSinasuazsudiuiuiiniud iy

22

(2.42)
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uni 3

umoumsaanuuaeduisunsy ABAQUS/CAE

3.14uneumsinieunavos Header
mawsouTuaaves Header 1%13!,5wx@v’mﬁaiﬁﬁumaﬁ'ﬂumtﬁﬂmgﬁaﬁ%ﬁﬂﬁmmm
FnswiTaoTsunsy ABAQUS/CAE Y8ieiulausoniain Cyclic Symetry
Tumsnaluaaves Header sidesnadmisznoudsqdioiu 4 g fie Header

Plate,Plastic Tank,Packing Tank uaz Tube

3.1.1 Header Plate
FuTusunsy ABAQUS/CAE don Part Module dido Part 51 “Header

Plate” dwua Modeling Space 13D, Deformable, fwua Shape Iifiu
Solid iéen Extrusion n&winifuna Sketch Faqi 3.1

37U 3.1 wansneazdenves Header Plate
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dmuald Depth=9.4 wldsudmmuiiaasgilin 3.2

511 3.2 vaasvuaruinlasnnms Extrude

U

19ds Create Cut : Extrude iomezzdudiiiidegili 3. 3 unxqulit 3.4

U

511 3.3 naasvinaisidoamsiag

P
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711 3.4 uaassudruigmaizudn

14#1ds Create Solid : Extrude Tasfi Sketch qgalit 3.5 wdmnuimualy
Depth = 1.5 1:185udaudagulii 3.6

71 3.5 vaaavinafisidesms Extrude
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31 3.6 naassuarvi Extrude uéh

19sds Create Round or Fillet Tavfmuald Radius = 0.8 o2 8Fududagali
34

31 3.7 vaasiuauil Round ué

14d Create Cut : Extrude ilednuSnuywes Header Plate # 2 #hlnei
Sketch dagiii 8 ndsmmiusmuald Depth = 0.9 wldFudndeglii 3.9
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310 3.8 naaawdnameziinmsdason

Y

v
= o

Ui 3.9 uaasuduiigndausnanves Header Plate oon

l4ds Create Round or Fillet Tasmuald Radius = 0.5 dmsvamlunas 0.8
dmiuduen oz 183udauves Header Plate dag1ii 3.10
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71t 3.10 namaliunaves Header Plate

3.1.2 Plastic Tank [
aenlonou Create Part daie Part $1 “Plastic Tank” s Modeling

Space ifhu 3D, Deformable fwmua Shape i, Solid, Extrusion Ias
Sketch meesﬁud’;ufﬂmmﬁagﬂﬁ 3.1

714t 3.11 uaas Sketch vos Plastic Tank
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finua Depth=9.4 114 Tumaves Plastic Tank saguii 3.12

311 3.12 nanduaavos Plastic Tank

3.1.3 Tube R
iaonlonou Create Part #aye Part 41 “Tube” fimun Modeling Space

i 3D, Deformable fmua Shape fu Solid, Extrusion lagh Sketch
maﬁudauﬁuaﬂaﬁqgﬂﬁ 3.13

714t 3.13 uans Sketch wea Tube
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fmua Depth=15.1 1218 Tuaaves Tube dziii 3.14

51 3.14 uandlauaaves Tube

3.1.4 Packing Tank /
donlensu Create Part aswye Part 91 “Packing Tank” dmua

Modeling Space #lu 3D, Deformable dwmua Shape I#iu Solid,
Extrusion Tngit Sketch vessuduiluaasdagild 3.15

51/ 3.15 uams Sketch ves Packing Tank

P
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fmua Depth = 9.4 w18 Tuaaves Packing Tank daz1ii 3.16

51/t 3.16 uansluanves Packing Tank

] k4 k4 ]
waann ldsudunegasundusidenlsneududiudndonudegiln 3.17

sUn 3.17 naadduaavessuadrunlsznouniuas ouad

G
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3.2 duneumsmmuagaanialnnuTua e q uluaa

o d' Ay v ' < v ° A [ Qy U 4 °
HAIDINNTINATUAIUAN 9 (AT riwz&'ﬂqﬂmuﬂﬂmaumelﬁ'ﬂwummﬁam"lﬂ‘l%'

TumsanserluTusunsu ABAQUS/CAE

mi 3.1 naasgaauifvessuaiuai q ves Header

Plastic Tank
(PA66-GF30%)

122000 10000 103400
‘ 0.3 0.3
: - 2673

3.3 duneumsimua Step ldnuluaa
- ¢ = F b v il o
Tumsannzianudwsives Header esuusessiu i3nzdeunistunsusenily
il v ¥ ¥
Step doo «q iiefezihliuldsunsylaawdu saudeeinsansaeundlvidazain Falu

[ ¥ k4
Tuaaiisinsanisziiaiu Step dou q 3 Step dail

3.3.1 Step 1

1u Step 1 ddeldiududunoumailsznouduau fo smualifuduaoudio
isznou Plastic Tank ru Header Plate Tasii

3.3.1.1 Boundary condition ves Step 14aii

sifmuald Plastic Tank douasamuaunu y Tagfinnasisu -0.5001
mm Tagimsideniileneu Create Boundary Condition udimnfusainmsasite
sy Step ludaden Category #i Mechanical, iden Types dmsu Step i
Displacement and Rotation wimmiudenuSnusegli 3.18
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Name:
Type:  Displacement/Rotation
Step:  stepl (Static, General)
Region: (Picked) Edit Region. ..
CsYs: (Global) Edi...
Distribution: [Uniform -]
Pusoifo
Puz  [esor
¥ uz: E———
¥ URL: fn———‘ radians
Fwa [0 radans
Fws: o radans
Amplitude:  |(Ramp) b4

OK l Cancel I

71 3.18 uans Boundary Condition vesPlastic Tank 1 Step 1

u

il Header Plate flumssmual? Header Plate gndaegduiilashmsiden lo
aou Create Boundary Condition iden Category il Mechanic idan Type
it Encastre (U; = U, = U; = UR; = UR; = UR; = 0) Tauidenusnainziads
17 3.19

M (dit Boundary Condition X
Name: Fixed coreplate
Type:  Symmetry{Antisymmetry/Encastre

€ ®SYMM (U1 = UR2 = UR3 = 0)
€ YSYMM (U2 = URL = UR3 = 0)
" Z5YMM (U3 =URL = UR2 = 0)
. RASYMM (U2 = U3 = UR1 = 0; ABAQUS/Standard only)
 YASYMM (U1 = U3 = UR2 = 0; ABAQUS/Standard only)
 ZASYMM (U1 = U2 = UR3 = 0; ABAQUS/Standard only)
 PINNED (Ut =U2=U3=0)

& ENCASTRE (Ul = U2 = U3 = UR1 = UR2 = UR3 =0)

OK Cancel ,

711 3.19 uas Boundary Condition vesHeader Plate 1u Step 1

P
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# Tube dumsimuald Tube gniaogiui Tasmsidenlonou Create
Boundary Condition ndwmiuden Category iflu Mechanical, idonwiiaves
Boundary 1iiiu Encastre Tasifenusnuniinisgadsgili 3.20

MR Edit Boundary Condition &3

Name: TubeBC
Type:  Symmetry/Antisymmetry/Encastre
Step:  stepl {Static, General)
Region: (Picked) Edit Region...)

" XSYMM (U1 = UR2 = UR3 = 0)

" ¥SYMM (U2 = UR1 = UR3 =0)
 Z5YMM{U3 = UR1 =UR2 =0)

" %ASYMM (U2 = U3 = UR1 = 0; ABAQUS/Standard only)
" YASYMM (U1 = U3 = UR2 = 0; ABAQUS/Standard only)
" ZASYMM (U1 = U2 = UR3 = 0; ABAQUS/Standard only)
" PINNED (U1 =U2 = U3 =0)

(% ENCASTRE (U1 =U2=U3 =UR1 =UR2=UR3 =0)

OK Cancel

51 3.20 uans Boundary Condition wesTube lu Step 1

fidmmihuazdmmdses Packing Tank suuaiteflossulilié Packing
Tank fignnaun Plastic Tank wuilausenin Tasiden Type flu Displacement
and Rotation @enusnandesmsiins Fixed asgil 91 3.21 udasmuald Uz = 0

Type: Displacement/Rotation
Step:  stepl (Static, General)
Region:  (Picked) Edit Region...

Cs¥s: (Global) Edit...

Distribution: [Uniform ~]
Cuts e e
|_ u2: [_.———
Pu: o
™ UR1: radians
™ UR2: radians
™ UR3: radians

Amplitude:  [(Ramp) v

OK [ Cancel |

511 3.21 naasnisimualvidives Packing Tank hil#ndewiluonou 3

3.3.1.2 Interaction as msmvuarrdudainavulunaazsua I FUIIU
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Ty Stepl ﬁmiﬁuﬁmm%mmagjwmﬂﬁmmiaﬁ'aﬂﬁuiﬂaﬁmuﬂiﬁ'ﬁ'ﬁnﬁﬁszﬂa'N
Packing Tank #u Plastic Tank #aesihs Taoideniloney Create Interaction
ienvilaves Interaction Wuuwy Surface-to-Surface Contact wnntuden
Master Surface (Sunmfiudandide Plastic Tank) unx Slave Surface @oniiin
vos Packing Tank c‘f}'mﬁamﬂﬁsﬁaﬂuﬁaﬂzﬂﬁmgﬁnﬁﬂfuﬁﬁaﬁmﬁmuﬂwﬁﬁuﬁa duasfie
Master Surface uazihinite Slave Surface #u1/fi 3.22

M Edit Interaction

MName: Tank-Packingl
Type: Surface-to-surface contact (Standard)
Step:  stepl (Static, General)

Master surface: (Picked) Edit Rex

Slave surface:  (Picked) Edi Region... ——J
Sliding formulation: (~ Finite sliding & Small siding
Slave Node Adjustment
% Do not adjust slave nodes
C adjust only overclosed nodes

€ Adjust nodes within I units of the master surface
€ Adjust slave nodes in set: [hole1-tube1

Note: Slave node positions will be adjusted to be precisely in contact
with the master surface at the beginning of the analysis.

Interaction property: [Head-packing con int V’ Create. ..

(Contact properties)

Options: Interferenceﬁt...,
oK , Cancel

Ui 3.22 usasmsdmuaiaduiaves Plastic Tank iy Packing Tank

@

mmua Constraint lumsins e lumaiivnuiswedoddst Tie itognFu T
anfu Taoiifusnailezdos Tie Wanua 2 dau do

Tie wSnuidwiy (dwidug) ves Header Plate fufindn uonves Tube
Tauidoniiloneu Create Constraint ududonuSudgl 3.23
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Ui 3.23 uaasmsgndaialuves Header Plate §u Tube

Tie v3nufes Packing Tank sufiaves Header Plate dsgilTavlviRves

Header Plate uaz Packing Tank iffu Master Surface uax Slave Surface
muddy daaaslugl 3.24

2

=

71 3.24 uaasnsyaiafadudiaves Packing Tank #u Header Plate
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3.3.2 Step 2
lu Step 2 dwnuiiuiuneumsilszneufusiulagiy Step Hezflumsldusena

u3nuvesyves Header Plate iitefa Plastic Tank 1Wegsuii

3.3.2.1 Boundary condition vos Step 2 sii

Tu Step 2 finssmun Boundary Condition swzimuasuiorsy Step 1
us Boundary Condition wes Plastic Tank szgen Deactivate

3.3.2.2 Interaction
huStep 2 msdmua Interaction szmiiousulu Step 1 HATINAIUIN DS DAY

vosivesy Header Plate fuiiaves Plastic Tank dawamiiduiasy Header Plate
aagin 3.25

31 3.25 namsmsimuainguia ves Header Plate i
Plastic Tank lu Step 2

3.3.2.3 Load

Tu Step 2 vwlimsldussnaiiyves Header Plate Tasmsidonlonoy Create
Load denwiiaveslnaaiilu Pressure mﬂ‘lfmﬁaﬂ‘u?nmﬁ%xEldiﬂaﬂuaﬂdmmmmusa
wihdu 10 N/mm? aaaaslugl 3.26
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M Edit Load &
Mame: Load-1
Type:  Pressure

Distribution: Uniform b
Magnitude: Ixn
Amplitude:  |(Ramp) A

OK Cancel

711 3.26 uaasmsldusenanyves Header Plate

3.3.3 Step 3 - '

Step 3 duduasumsldusagudalaliy Header [RgMINsENBANUIAY
Anumsoauazmidiogves  Header Platelu  Step ummﬂmuﬂ Boundary
Condition  Témileusy Step 2 udsafuasefily Step  flazien Boundary
Condition i fixed Header Plate oon daunmsmua Interactlon Tu Step fivs
fmualdmilousy Step 2dmua dawmsld Load Iu Step i u%zmmuﬁnﬂwmm
Header Plate 13uasldanusudhlushaly Header szl 3.27

Name: Load-2

Type:  Pressure

Step:  Step-3 (Static, General)
Region: (Picked) Edit Region...

D:sl:rbutm IUanorrn
Magnitude: [0.196

Amplitude: I(Ramp) Vl

OK Cancel

31 3.27 waasmslaanugilu Header
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3.4 iuneumsi Mesh

wﬁaumﬂumsuuﬂmm“lmﬂuaawumam TadAuuddesmariiazsousofudie
99610 FaluTumatifumsinseduuy 3 § ia sawussuiludawud 3 Sadomudoaty lums
uﬁqﬁﬁmuﬁffmsm%’fmwmﬂm‘lﬁ'uuu%amﬁﬁnymw‘lﬂﬁgﬁmﬁmmﬁqmnﬁﬁmﬁaiﬁ'ﬁ@mm
Aanaiadosga msa Mesh umwmmiam'lﬂiﬂanma@ﬂm"lﬂw Module Mesh
idoniilonou Seed Edge by Number oA Tumsisd AL nisnniudon
T1ffilonou Mesh Part Instant serinsi Mesh 128 Fi inite Element Model
Sagulii 3.28

511t 3.28 uaaa FEM Model

U

ndanniiaid Mesh iaSaudusdos Assign Element Type fusudiudian
Tng?i Header Plate, Plastic Tank, Tube smualiiugamsed 3.2

a aa 9y o U ay ]
AT 32 HAPFUAD UL UAVD IO ST U IU

fiudu nfindauiug
Header
Plate Hex,3D-8node, reduced integration
Tet,3D-4node
Tube Hex,3D-8node, reduced integration
Plastic Tank Hex,3D-8node, reduced integration
Packing
Tank Hex,3D-8node,reduced integration,hybrid formulation




40

3.5 vumeumssu Model
A - & & v a a &
'vumumﬂm}umumiiuTﬂiuﬂimwe@,miﬂizmﬂmmmu ANUIATEA Az MIIFegald

awsaildlasdon Module Job iden Create Job i§en Job Type udadon
Submit rive5uTsunsu



uni 4

wami‘nﬂamuazmsagﬂwamimam

4.1 wamsnanos
& 24 ° ° 1 A a = a A
4.1.1 gﬂﬂszmﬂmmmswﬂammwaﬂzmmsmﬁumuamnﬂmmmsaﬂwmﬁﬂﬂqqusa

dumisizifaanudomegegalavizimsageufinnuay 1 uaz2 bar

41

wamsnaaeslasmssuTisunsy ABAQUS/CAE veunusneweiHeaderss,

Header Plate uuuSeuiinnusu 1 bar

+2.668e-02

+4.635e-01

ABAQUS/Standard 6.4-1 Wed 5 / a Standard Time 2005

)\ ODB: PlasticMIF0098.odb
Step: Ste
1 e F2 0.5617

Increment 12: Step Time =
Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +1.000e+00

v ¥

=<

d‘ Y Aa ° A‘ (%4 o :
U 4.1 maasnnuduinBaiihmuusneaiodunnusuainlomh

UDB: PlasticM1F0098.odb ABAQUS/Standard 6.4-1 Wed Mar 16 02:27:41 SE Asia Standard Time 2005

i 4.2 vaasmnuduiidadunine Header Plate
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L
4 ST,
Y, AL
o
; \3‘
¢ \\
\
R
SR
S
it 1 IRAN
ODB: Plasti odb Wed 7Y Standa 005
1 I
Step: Step3 NN
Increment 12: Step Time BATTIG i
Deformed Var: U Deformati, H +00

51/t 4.3 uama Deformed Shape nisuiisusu Undeformed Shape Tag
i Undeformed Shape fozilaidas

PEEQ
(Ave. Crit.: 75%)

B 12 367605
+1.193e-03
+0.000e+00

ME: PlasticHlF0098.0) Mar 16 02:27:41 SE Asia Standard Time 2005

Tstap: Steps
Increment 12: Step Time
Primary Var: PEEQ
3 Deformed Var: U Deformatiom Scale Factor: +1.000e+00
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Mar 16 02:27:41 SE Asia Standard Time 2005

3
2 DB: PlasticMlFOO9
1

Step: Step3
Increment 12:
Primary Var: PEEQ
Deformed Var: U Defo!

3145 wanauSnaiidannundsanaain

93e-03
00e+00

1
Step: Step3

Increment 12: Step Time = 0.5617

Primary Var: PEEQ

Deformed Var: U Deformstion Scale Factor: +1.000e$00

2 DB: PlasticHIF0098.odb ABAQUS/Standard 6.4-1 Wed Mar 16 02:27:41 SE Asia Standard Time 2005

Ui 4.6 namsnmunieanaradniiiaiy Header Plate

wamsnaaelaomsiulsunsy ABAQUS/CAE  wouwwudiassves Headeriiz
Header Plate wuuSsufinnugu 2 bar



S, Mises
(Ave. Crit.: 75%)

a Standard Time 2005

/K ODB: PlasticMIFO098.odb  ABAQUS/Standard 6.4-1
Step: Step3
3 12 i

1 Increment : Step Time =  0.5617
Primary Var: S, Mises
Deformed Var: U Deformstion Scale Factor: +1.000e+00

i 4.7 naasnnuduindalusamediifeSunudy 2 bar

+1.662e-01

ODB: PlasticMlF0196.odb 2BAQUS/Standard 6.4-1 Sat Mar 12 14:82:14 SE Asia Standard Time 2005

Tstep: stepa
Increment 4: Step Time =  1.000
Primary Var: S, Mises
3 Deformed Var: U Deformation Scale Factor: +1.000e+00

11U 4.8 waasnnmuduidaduusne Header Plate
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b
.
RN
X D\
\
!
/
= ¢ - ! I T
& S====ssz=--scscoseass e >
ODB: Plasti. db F Sat Ha¥] £ EL4E Standa: 005
1
Step: Step3
Increment 4: Step Time N
Deformed Var: U Deformati. R +00

11t 4.9 uaas Deformed Shape nlSouieviy Undeformed Shape Tag
il Undeformed Shape fegaides

PEEQ

{Ave. Crit.: 75%)

) ODB: PlasticHIF0196.odb x far 12 14:32:14 SE Asia Standard Time 2005

1

Step: Step3
In:genem 4: Step Time =
Primary Var: PEEQ

Deformed Va:

3 r: U Deformstion Scale Factor: +1.000e+00

111 4.10 uaasvSnamBanunisanaain
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3
UDB: Plastic!
1
ene:

Step: Step3
Increment
Primary Var:
Deformed Var:

31 4.11 waaaSnaifannunieanaadin

U
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uiuaaz Node Tunusiaos Header

Node AIN5ASEAR (Mm) Node A1n13AsEIR (mm)
244 9.78E-03 391 1.05E-01
2198 1.10E-02 2468 1.02E-01
2197 1.24E-02 2467 9.89E-02
247 1.37E-02 396 9.59E-02
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