TuRpa MoAttikwv Mnxavikwv - Mavemotipio Natpwv
dabBBara Mapia, Ertik. Kadnyntpia

“AvaAvon kataoksvwv ue tn M.I.2.”

1o EPFAXTHPIO (cuvéyxsia)

B.AIKTYQMA
Me xprion tou mpoypaupatog ANSYS va yivel n
HOVTEAOTIOINGON KoL N avAAuch ToU SLKTUWUOTOC
Tou SutAavol oXnUaToc. Zntouvtal dlaypappata
afovikwv SuvApEwWV Kal mopapopdwong Tou
dopéa kaBwC Kal AMOTEALCHATA OO  TIG

aVTLOPAoELS TWV oTNpiEewy, afovikéC TAOELS KoL -I_
napapopdWoEeLg Twv pARSwWV. I
A =300 mm?
E =207000 N/ mm? sn V00N
3 am o m

Na yivel cUyKpLOn TWV ATTOTEAEGUATWY UE T
QvTioToLXO OTIOTEAECLOTA TTOU TIPOKUTITOUV HE
otatikn eniluon tou dopéa pe o XEpL
(avTIOpACELG KaL EVOEIKTIKA QMOTEAECATA ATLO 2
p&B6ouC)

Movadec mm ko N

1 Anuoupyia onueiwv (Keypoints)

Preprocessor-> Modeling->Create->Keypoints -> In active CS
OUUTTANPWVOULE OUVTETAYUEVECS (X,y,2) matwvrac kade popa Apply kot otov teAeutaio kouBo OK.

2 Anuouvpyia ypauunc (Line)

Preprocessor-> Modeling->Create->Lines -> emiAéyoue Straight Line.
“Create Straight Line”. Ztn koptéAa autr npénel va ewoaxBolv ta duo id (aptBuol TautotnTag) Twv

onueiwv and ta omoia Ba oxnUATIOTEL N YPAUUN. AUTO Umopel va yivel eite amo to nmebdio eloaywync
SedoUEVWY TNC KAPTEAQC, E(TE UE TO moVTikL, emiAéyovtac Siadoyika to 1o kot To 20 onuEio.

3 Opiouodc uAikou

(i) Preprocessor-> Material Props kot emtiAéyoups Material Models.
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(ii) Ztnv kaptéla “Define material model Behavior” mou sudaviletal kat otn &gl otiAn “Material
Models Available” emiAéyoupue Structural->Linear-Elastic->Isotropic.

(iii) 2tnv kaptéAa Linear “Isotropic properties for material 1” mou epdaviletal cuUMANPWVOULE OTO
niebio EX 1o pétpo elaotikdotntag, Snhadn 207000 (o MPa). Nataue OK.

4 Optoudc otoiysiov (element)

(i) Nnyaivoupue oto Preprocessor-> Element type kal emhéyoupe Add/Edit/Delete.

(ii) Ztnv kaptéha “Element type” mou sudaviletal emhéyoupe “Add”.

(iii) Ermudéyoupe Link kot 3D finit stn 180 .

(iv) Natwvrag OK emiotédoupe otnv kaptéda “Element type”, omou to otowxeio epudaviletal pe ID=1
(Type 1) kal pe ovopaoia LINK180.

5 AnAwan étarouri¢ tou otowysiou LINK180
(i) Mnyaivoupe oto Preprocessor-> Sections->Link kat emiAéyoupe Add.

(ii) «Add link section with ID» mAnktpoloyoUpe 1, oto nebdio eloaywyng TlLwv Section data -
Link area cupmAnpwvoupue 300.

6 Awakpironoinon (Meshing)

6.1 OpLOMOG TWV MAPOUETPWV TNG SLaKPLTOTOINGNG

(i) Preprocessor-> Meshing->Mesh Attributes kat emiAéyoupe All Lines.

(i) Ztnv kaptéAa “Line Attributes” mou spdaviletal, emihéyoups, anod ta drop-down menus, TG LOLOTNTEG
mou emtBupolpe (6w MAT=1 ko TYPE Element=1).

6.2 OpLOMOG TNG TTUKVOTNTOG TG SLaKpLTOmoinong

(i) Mnyailvoupe oto Preprocessor-> Meshing kal emiAéyoupe Mesh Tool.

(ii) 2tnv kaptéha “Mesh Tool” mou spdaviletal, kat oto Group Size Controls semAéyou e To Kouprni Set
Twv Lines.

(iii) Ztnv kaptéAa “Element Size on Picked Lines” mou epudaviletal EMAEYOULE OE TIOLEG YPAUUEG BEAOUE
puBpuiooupe tnv Mukvotnta tou mesh. ESw, emAéyoupe Pick All, piag kat £€xoupe HOvVo pia YpOppn.

(iv) Ztnv kaptéla “Element Size on Picked Lines” puBuiloupe NDIV = 1

6.3 Alakpltomoinon ypoppng

(i) Mnyailvoupe oto Preprocessor-> Meshing kal emiAéyoupe Mesh Tool.

(ii) Ztnv kaptéla “Mesh Tool” mou sudaviletal, matdpe to koupni Mesh, emonuaivovtag otL oto drop-
down pevoul “Mesh:” n npoemnthoyn Lines

(iii) Ztnv kaptéla “Element Size on Picked Lines” mou sudaviletat emhéyoupe Pick All.

7 Epapuoyn Zuvoplakwyv Suvinkwv
7.1 ZuvOnKeg otRPLENG
(i) Solution-> Define Loads->Apply->Structural->Displacement kat emiAéyoupe On Keypoints .

(ii) 2tnv kaptéda “Pick: Apply U, ROT on KPS” mou sudaviletal emidéyoupe os mola KPs B£loupe
va epappoooupe TNV ouvonkn. MNa va yivel auto eite cupmAnpwvoupe To id tou keypoint (ebw id=1) eite
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kavoupe click otov kaupa kovtd otnv meployxn mou Bpioketal To onueio. To onueio mou emAéyeTal
TePLKAELETAL T £va KITPLVO TETPAYWVO.

iii) Natwvtag OK, sudavitetal n kaptéha “Apply U, ROT on KPS”.

Na va epapuodocouvus ™ ouvdnkn tn¢ apdpwaong UY=UX=0

Mo va epapudoovus t™ ouvidnkn tne kuAtong, entAéyouvus UY=0.

7.2 ®option P

(i) Solution-> Define Loads->Apply->Structural->Force/Moments kalL eniléyoupe On Keypoints.

(i) Evw €xeL epdaviotei n kaptela “Pick: Apply F/M on KPS” kavoupe click otov kopBo mou 6€xetal tnv
doption.

(iii) Notwvtag OK, epdavitetat n kopteha “Apply F/M, ROT on KPS”. lNa va epappodcoups tn dvvapn
oto nedio Force/moment value cupmAnpwvoupe tnv T -125 (N), onUeELWvVOVTOC OTL N TIPOETIAEYHEVN
TN FY oto nebio Direction of force/mom, eivat autr mou B€Aoupe wote n Suvaun va epopuocbel oto
-Y afova. Opoiwg, dnAwvetatl n Suvaun twv 100 N.

“Save”
File -> Save as.... avolyeL n kaptéha Save DataBase
1. Save DataBase to Directories: EmiAéyoupe tov ¢pdkeAo tou BEAoUE va anoBnKeEUCOULE TO
apxeio .db (mpémet va éxoupe SnuloupynosL tov dakelo - Selte onUelwoelg «working directory»)
2. Ztonedio *. db mAnktpoAoyoUue Erglb_EPONYMO FOITHTH.db
3. OK

8 EmiAuvon
Mo va emAbooupe To MPOPANUa nyailvoupe oto pevou Solution-> Solve kat emiléyoupe Current LS. Ztnv
kaptéha «Solve Current Load Step» natdue OK kat Eekwva n enihuon.

9 MpoBoAn aroteAseoUATWV

NopapopdWLEVO OWLLOL

Y10 General Postproc-> Plot Results kat emiAéyoupe Deformed Shape. >tnv kaptéla “Plot Deformed
Shape” en\éyoupe to “Def+undeformed”.
MpoBoAn LETATOMIOEWY

List->Results smidéyovtac Nodal Solution, pe tnv mpolmodBeon ot eivar avoilyuévo¢ o General
PostProc. Ytnv koptéla “List Nodal Solution” mou eudaviletal emihéyoupe Nodal Solution->DOF
Solution->Displacement vector sum.

MpoBoAn aviidpdoewv otnpLéng

List->Results emiAéyovtag Reaction Solution. Stnv kaptéla “List Reaction Solution” mou sudaviletal
erhéyoupe All items.
MpoBoAn SUVAUEWY OTO YEVIKO CUOTNLO. CUVIETAYUEVWY

List->Results -> Element Solution. Itnv kaptéAa “List Element Solution” -> Structural forces->
X-Component of force.
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Awaypappota a§oviKwv SUVAHEWVY, TACEWV Kol tapapopPwoswv

Ma tnv dnuioupyla SlaypapATWY aoVIKWY SUVAHEWY, TAGEWY KAl TOPAUopdWOEWY
npoanotteital n dnutovpyia Element Table.
2TOUG TapaKATW Tiivakeg dpaivovral ta peyedn mou unoAoyilovtal yia to otolxeio LINK180 kat o Tpomnog

oplopoU Toug os €vav Element Table:

[—s| Search ANSYS Documentati | o) LINK180 >
< = O ] B htps: /ansyshelp.ansys.com/account/
ANSYS
NANSYS
- —  Mechanical APDL 192 | Element Reference
— E
——  Mechanical APDL 19.2 | Element Reference
_ 'sequence number for single-valued or constant element data
items in the results file. 1,J
In either the O or R columns, “Y” indicates that the item is always availe sequence number for data at nodes | and J
Table 180.1: LINK180 Element Output Definitions Table 180.2: LINK180 Item and Sequence Numbers
Output Quantity Name ETABLE and ESOL Command Input
Name Definition (o] R
Item E 1 J
EL Element number Y Y S s - | 5
NODES Nodes - 1, J Y Y EPELxx LEPEL - 1 2
MAT Material number Y | v EPTOxx LEPTO1] - ! 2
- EPTHxx LEPTH - 1 2
SECID Section number Y =
EPPLxx LEPPL - 1 2
XC, YC, ZC Center location Y 1
EPCRxx LEPCR - 1 2
TEMP Temperatures T(l), T(J) Y Y FORCE SMISC 1
AREA Cross-sectional area Y | Y RRER HIES 2
. EXT PRESS [2] SMISC 3
FORCE Member force in the element Y Y
coordinate system EFFECTIVE TENS [2] SMISC 4
Sxx Axial stress Y Y TEMP LBFE N ! 2
EPELXX Ax|a| Elastic strain Y Y 2019 - ANSYS, Inc. All rights reserved. Terms and Conditions Legal
EPTOxx Total strain Y Y
EPEQ Plastic equivalent strain 2 2
Cur.Yld.Flag Current yield flag 2 2
Plwk Plastic strain energy density 2 2

STRESS: taon, STRAIN: napauoppwon

Anpoupyia Element Table

(i) General PostProc->Element Table kat emiAéyoupue Define Table.

(ii) ELoayoupe ta pey€bn pog ouudwva e TOV MOPATTAVW TTiVaKA, WG EEAC:
(a) A§oviky AUvapn - Lab : FORCE

Ertthoyn By sequence num kat SMISC, 1 Metd Apply

(B) EuBadov - Lab : AREA

Erudoyn By sequence num kat SMISC, 2 Meta Apply

(v) A§ovikn Taon - Lab : STRESS
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Eruihoyn By sequence num kat LS, 1 (koupou i) Meta Apply
(8) ASovikn mapapdpdpwon - Lab : STRAIN
Eruihoyn By sequence num kat LEPEL, 1 (koppou i) Meta OK.
N

File Se

List Plot PlotCtris

SER|

Toolbar

SAVE_DB| RESUM_DB| QUIT | POWRGRPH

Main Menu

= Preferences
= Preprocessor
@ Solution
= General Postproc
= Data & File Opts
B Results Summary
= Read Results
@ Failure Criteria
@ Plot Results
® List Results
@ Query Results
B Options for Outp
S Results Viewer
@ Nodal Calcs
& Element Table
[-]D e|
= Plot Elem Table
= List Elem Table
= Abs Value Option
S Sum of Each ltem
2 Add ltems
= Multiply
8 Find Maximum

=l

WorkPlane Parameters Macro MenuCtris Help
SIEEE]
A | |
Currently Defined Data and Status ﬂ
g Label Item Comp Time Stamp Status B
FORCE SMIS 1 Time= 1.0000 (Current) ﬂ
AREA SMIS 2 Time= 1.0000  (Current) 2]
STRESS LS 1 Time= 1.0000 (Current) g
ISTRAIN (=3 1 Time=_1.0000 Current 3+
& Define Additional Element Table Items fal
(BWPRIN] EFf NU for EQY strain I
[ETABLE] Define Additsonal Element Table tems
Lab  User label for
fem Comp Results data tem DO solution PN ~
Delete
oK Apply Cancel Help. B

\P\ck a menu item or enter a command (POST1)

Anuoupyio StaypopUATWY

mat=1

type=1

real=1

csys=0 secn=1

(a) General PostProc->Plot Results->Contour Plot kal eritAéyoupe Elem Table. Stnv kaptéAa

«Contour Plot for Element Table Data» nou sudaviletal emiléyoupe To péyebog amno to Element table
yla To omnoio entBupoupe va ipoBaiioupe Slaypappa loosviaclokwy, edw STRESS, STRAIN ) FORCE.
(B) Napodpola SlaypdppaTa MPOKUMTOUV Ao TO
enAéyovtag Line Elem Res.

General PostProc->Plot Results->Contour Plot

MNpoBoAn anoteAsocuatwyv TwWv HeEyeOwv tou Element table

List->Results->Element Table Data kot smiAéyoupe Element Table Data.

NAPATHPHZEIZ

1. OLepPYaoTnPLOKEG OLOKNOELG ELVOL ATOULKEG KOl OXL OMASIKEG. S € TiepimTwaon AoyokAomr ¢ undevilovtal

Ol EPYAOLEC OAWV TWV EUTIAEKOUEVWV POLTNTWV.

2. Ovaoknoelg untofdallovtal nAektpovika kat MONO péow tou e-class Tou Epyactnpiou Kot Ba mpemel

va tepthappfavouv: a) mAnpodopleg yia to TPOmo povtelomoinong tou Gopea, OMwE UALKO, oToLxElo
npoocopolwong, Statopr, mesh K.AT. B) mapouciaon Twv AMOTEAECUATWY AUOTNPA KOL HOVO TWV
INTOUHEVWY HEYEOBWV Kal OXOALAOUO QUTWV O pla mopaypado.
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