BeATioTotrOoinon oxediaong os Aoyiopiké6 CAD

TeXVIKEC BeATIOTOTTOINONG, VIO TNV ETTITEUEN OXEDIACTIKWY OTOXWV, ME TN XPHon KAaTAAANAwv epyaAciwv Tou
Aoyiouikou CAD.

21N dl1adikaoia BEATIOTOTTOINCNG, OpifovTal TTAPANETPOI KATA TN OoXediaon, Ol TIHEC TwV OTToiwV, aAAdlouv aTtrd T0
Aoyiopikd, upe Bdon kpimApia TTou TiBevtalr atmmd TO XPOTN, WOTE TO OXEDIO VA IKAVOTTOIEI OUYKEKPIMEVES
TTPOdIaYPAPEG.

To epyaAeio BeATioTtotroinong Behavioral Modeling trepiéxel éva ouvolo gpyaAciwv yia Tn dlEaywyr HEYAAou
€UPOUG AVOAUCEWY - HETPNOEWYV O€ £Eva PHOVTEAO.

Evowpatwvel Ta atroTEAEOUATA TWV AVAAUCEWY OTO HOVTEAO UE TN HOPYPR XapaKTNEIoTIKoU — feature.
ATtroteAgiTal amrd dUo KUPIEG CUVIOTWOEG :

Analysis Features — METpnon Kal avaAuon YEWMPETPIKWY IDIOTATWV.
Design Studies — Aic¢aywyn JEAETWV OXEDIOU yIa TNV ETTITEUEN TOU OXEDIACTIKOU OTOXOU.
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Ta epyalAsgia Tou Behavioral Modeling

O 1UTToC AvdAuong Measure TTePIEXEl EVA OUVOAO EVTOAWY, OTTOU ETTITPETTOUV Va AauBdvovTal JETPAOEIC aTTO TO
MOVTEAO Kal OI TIMEG TTOU TTPOKUTITOUV KATAXWEOUVTAI WG TTapdueTpol. X n amdéoTtacn PETAZU OVIOTATWY, N
ywvia, n dIGUETPOC K.Q.

O 1UTTOC AvdAuong Model trepiéxel éva oUVOAO €VIOAWV TTOU OnUIOUPYOUV TTAPANETPOUG OTTwG oTo Measure,
aAAG €dW PTTOPEI Va gival 0 OYKOG Tou JovTéAoU, N Nala, n poTr adpAavelag K.a

O T1Ummog AvaAuong Geometry, TIEPIEXEI EVIOAEC KAl TTAPAYEl TTAPAMETPOUG OTTWG  MEYIOTN — €AAXIOTN
KAUTTUAOGTNTA, AKTIVQ KAMTTUANG 1 AKUNAG K.Q
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Mapadeiypa dnuioupyiag evog feature

Anuioupyia feature T0TTOU Model- Mass Properties.
Elcaywyn oToixeiwv avaAuong

EtmiAoyr oToixeiwyv yia dnuioupyia eTIBUPNTWY TTAPAUETPWV.
OAokAnpwon feature KI eupAvIon ATTOTEAECUATWV.

swnN =

B | Mass Properties E| B Mass Properties EaS B iass Properties g|
Analysis |Feature Analysis| Featurs | Analysis |Feature
Info Applications  Tools Window  Help Regenerate
9 3 L3 | Selectitems |A|W‘3P3 "l LS L Selectitems |
| Measure 3 Ok gt 7 |' 7] Use Defau S [¥] Use Dsfault
Model b L.:ﬁm Mass Properties Create | Mame Desaription
" Diensity YOLUME model volume A Density
Geometry 4 h‘l] =5ection Mass Properties SURF_4REA | modsl suiface aie:
: ; ; ) MASS model mass
Mechanica Analysis... & one- & 000001 000 v
! i = One-Sided Yalume ceuracy O [werTad pincipal et (1Y e 000001000 v
1 . -
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User-Defined finalysis.., - Datums
& Shart Eng Create  |Mame Description YOLUME = 5.7339157e-08 M"3 ~
u - SURFACE AREA = 59907663203 M°2 =
Senstiity Analysi. 1~ Edge Type [ csvs Coa C5YS al L6, aws: pri DENSITY = 7.82708202+03 KILOGRAM
m PNT_COG paint &t centar of mas MASS = 4487386001 KILOGRAM
Feashilty/Optimizatio. . L Thickness “'n
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Mult-Obiective Design Study... Huick || | 2 | ®
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x| | &
_— = x] [x]
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Relation Analysis

. O 1UuTToC AvaAuoncg Relations emitpémrel TToAMAaTTAG Analysis Features kail TTapapéTpous - TTou
TTPOKUTITOUV - va ouvduacoTouv o€ €va feature yia agloAdynon fj uTToAoyIouOUG.

. Acg utroTeBei, Ot uttapyxel €va Analysis Feature mTou pyeTpdel TNV OAIKA ETTIPAVEIA TOU UOVTEAOU
Kal dnNUIOUPYEI pIa TTAPAUETPO YE TO Ovoua “total_area” kal €va GANO TTOU PETPAEI Eva PEPOG
TNG ETTIPAVEIAS TOU POVTEAOU Kal dnUIoUpyEl TTapAPETpo YE To Ovoua “local_area”. Eav o
XPAoTNG BeAnoel va BEoel pia oxedlaoTik oxéon (design relation) TTou va opilel OTI N TTIPAVEIQ
Tou local_area cival 10 gv TETAPTO TNG €MMIPAvEIaG Tou total_area 161e Ba TTPETTEl VA ypAWEl
TNV akOAouBn oxéon :
local_area = 1/4* total_area:FID_analysis1
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Relation Analysis

1. Eicaywyn oxéong
2. EmiAoyn TTapapETpwy

B Relations

File Edit Insert Parameters LUkilities Show
Loak In

[ Part v| x| CEMvoLO!

w Relations

O o b By B X BT =2 [ S

(0 Y=

local_area = 174" total_areaFID_analysis1]

p Local Parameters

Iitial w

Ol [ Rezet ][ Caticel ]

B Select Parameter

File Parameters Tools  Show

Laak In
Part v TJEMVOLDT v|
Part
upe Walue Designate | Access
Inherited &
Ainnatation Element O |1'|\Fu"
p| Quit bi By
Surface o 0 A
p|Edge ting O Beru
Curve
Pl Composite: curve tring - ] E'Ell‘-Full
M atenal
DEST ting O Beru
PTC_MATERIAL_MAME  Shing STEEL ] E'Ell‘-FuII
£ | >
|Main W

P Insert Selected
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Excel Analysis

To Excel Analysis, emTprmel Tn
xprjon Tou Microsoft Excel, yia
va ekTeAéoel pia AvaAuon kal va
ETTIOTPEWE! Wia TIN OTO PMOVTEAO.

Avaykaio Otav o Xpnotng oev
gival eCOIKEIWPEVOC OTN XPHoN TOoU
Relations vyia 1 Auon TOU
TTPOBAAMATOG.

. Eloaywyn EVOG vEOou N
ugloTapevou apxeiou Excel.

. Elcaywyn OlI00TACEWV N
TTAPANETPWY aTTd TO TTaPABupo
OlaAGyou (apIoTEPA €IKOVAG)  Kal
eg@avifovral ol TIMEG TOUG OTO
apxeio Excel

3.0 xpnotng ypagel TN oxéon yia
Tov UTtToAoyiopd TToU B€AEl OTO
Excel ki €mAgyel Eva KeAi e€6dou

NG TIUNG.

File

[ LoadFile... | [ Mew File |

Input Settings

Dirnension/Faranmeter Walue Cell

d3 0025400 3431

dd 0.050800 4481

di 0012700 a4

b | &

[.t’-‘-.dd Dimenzion ] [ Add Parameter ] [ Femave ]
Output Settings

[ k Output cells] | [

Hesults

Cell name Yalue

B 10.000000

< | @

p Saved Analyses

[_ Cloze J[ Add Feature ]

[f_;'inal}fsis_l [KomgoT.,, — B X '
A 85 v ¥
A LB | c i
il 0,0127
2 0,051
3 0,025
_4
3 I 10! =
6
7
8
g 4
10|
11|
12 |
13 |
14
W4 b M| GiAkol|
[EEErT
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Motion Analysis

. To Motion Analysis — AvadAuon Kivnong - emTpETTEl OTO XPAOTN va €KTEAETEI Yia avAAuon o€
€va OUVAPHUOAOYNUEVO QVTIKEIMEVO ] UNXAVIOUO KAl TTAPAYEl TTOPAPETPOUG TTOU OXETICOVTAI UE
TNV Kivnon.

. H avdAuon yivetal o€ ouvepyacoia Pe TIC e@apuoyéC Tou Pro Engineer Mechanism Design &

Mechanism Dynamics

. Katda tnv ektéAeon piag AvaAuong Kivnong o xpnotng kabopidel:

1. ‘Eva uttdpxovta unxaviouo Tou 6a avaAuBei.

2. MapapéTpoug Tou Ba peAetnBouv piag  Analysis Feature, kara tn didpkeia 1ng AvaAuonc
Kivnong.

3. Ta yé€pn TNG cUVAPHUOAOYNONG TTOU EUTTEPIEXOVTAI aTnV AvAAuon.

4. Tov ap1Bud Twv Bnudtwy TTou Ba xpnoipoTroinBouv otnv AvaAuon.

5. Ta atroTeAéoPATA TTAPOUCIACOVTAI KAl OE OXETIKO YpA@pnua.
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IE Motion Analysis

Definition

Motion Analysis

I= Graphtool

| EnalyzisD efinition

File Wiew Format

Deqgrees_of_Freedom: MO
Redundancies MDX

[Optionz
[] Create motion envelope
Use all moving parts
Erwvelope quality

Update interval

o
DISTANCE

0,005

Results
Parameter Minimum
DISTAMCE 42 (1912268 [t_rin = 0.000000)

DISTAMCE: 43 0.000051 [t_min = 1.000000)

b aximum

0.946722 [t_max = 1.000000]
0.006278 [t_mawx = 1.500000] 0,00

[ Cloze

] [ Add Feature ]

Motion Analysis

1.40 1.60 1.80

Time {sec
Pro/E Craph

Selection status. .
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User Defined Analysis

. H User Defined Analysis (UDA) — avdAuon opi{ouevn amd 1o XprnoTtn - €ival hia ouvdng
AvdAuon TTou dnpioupyeEital, TTEpav Twv TTEOTUTTWY TTOU £€XOUV TTpoavagpepBEi.

. MNa N dnpioupyia piag U.D.A kaBopiCovTai:
1. EmAoyn mepioxnig dieCaywyng tng avaAuong Kai dnuioupyia evog €1dikou onueiou “field point’
TTOU Ba dIaTPEXEI TNV ETTIAEYMEVN TTEPIOXN

2. Eicaywyn €vog 1 TTeEPICOOTEPWY aTTO Ta yvwoTd feature yia 1n dnuioupyia €mBuunTwyv
TTOPAPETPWV.

3. OpuadoTtroinon Twv TTapatmdavw oe €va ToTKO yKpouTr (local group) kai évapgn dieCaywyng
UTTOAOYIOHWV.

4. Ta amroteAéopaTta ep@avidovral oTo TTapabupo dIaAGYou aAAG Kal PE YPAPIKL ATTEIKOVIOT.
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User Defined Analysis

OTToU €€eTAleTal N AAAayr TNG AKTIVOG €vOG PAlou o€ pia €TTIAEYPEVN

*  AkoAouBei TTapdadeiyua,
TTEPIOXN.

& User-Defined Analysis
Type
| DIAMETER_GROUP

Drefinition

g sseenr CE
(== 101
..... F7DTHI Select...

Refererce 0 e F7 DTM2
Calculation Settings

Poaint:Surface F?[PHTTHUS\DN] ..... B OTH3
F'alameterl DIAMETER v|

Placement | Froperiies ‘

- 2% 50
5 i Protrusion id 30 Domair | Entire Field v|
..... " :":x Datur Paint id 71 w Computation Settings
..... A Curveid 74 Resolution
e [ [— =
i) ) s | ]

Delete [] Result refinement

= [ Dynamic update

Suppress

Edit Parameters

Compute ] [ Settings.. ]

p Saved Analyses

[ Cloge ][ Add Feature ]
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Ep@davion amroTeAECHATWY HIOG

E! User-Defined Analysis

Type - P
| DIAMETER_GROUP ‘ EEX|

i
Aaxe 1.642+01

Drefinition
References

Default

Selact...

Calculation Settings
Parameter | DISMETER v

Domain | Entire Field v

w LComputation Settings

Resolution
Lo High

|;ﬁ5 ,ﬁﬂ"ﬁl I J

[] Result refinement
[] Dynamic update

Minirmum value = 7436076
M arimum value = 16.426044
Bracketed area = 100.00 %
Min Z44e +00

I Compute ] [ Settings... ]

p Saved Analyzes

[ Close ][ Add Feature ]
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O1 oXEDINOTIKEG MEAETEG

H Sensitivity Analysis - avdAuon euaioBnoiag - emTPETTEl OTO XPrOTN VA AVOAUCEl TO TTWG
OIAPOPEG METPATIMES OVTOTNTEG N TTAPAUETPOI TTOIKIAOUY, OTAV [ia dIAOTACN O’ £€va PMOVTEAO 1) Jia
aAvecapTNTN TTOPAUETPOG TOU £XEl JETABANBEI péoa 0’ €va KaBoplopévo UPOG.

H MeAérn Zkomudrnrag - Feasibility Study - €mTpéTTel OTO OUCTNUA VA UTTOAOYICEl TIMEG
TTAPAUETPWYV Kal DIOOTACEWY TTOU BacifovTal o€ KAVOVEG TToU Opifel 0 XproTng.

H MeAérn BeArioromoinong - Optimization Study - AUvel TO TTPOBANUA OKOTTIUOTNTAG ME MIO
TTPO0BETN ouvlnkn N otoxo. O oTdXOC €ival va eAAXIOTOTTIOINCElI | VO HEYIOTOTIOINCEI KATTOIEG
TTapapéTpoug arrd ta Analysis Features.
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Sensitivity Analysis

« 2¢ ua Sensitivity Analysis 10 cUOTNUA eKTEAET TIC AKOAOUBEG EpPYOTiES :

*  MeTaBAaAAel TIC DIOOTACEIC 1 KAI TIC TTAPANETPOUG HECA O€E Eva KABOPIOUEVO EUPOG.
*  Avavewvel TO JOVTEAO O€ KABE pia eTTavaAnwn.

* Anpioupyei €va ypdenua yia K40e TTapdueTPO TTOU avaAUETal.

B Graphtool
File Options Farmat
D2 @| Y e e
Sensitivity Flot
Study Mame
Mame |SENS1

“fariable Selection

k. Dirnension

|dzBOTTLE |

“Wariable R ange
Minimurn | 250,000000 |

A axirnum
| 350.000000 | W d2:BOTTLE: 310
OME_SIDE_WOL:EOTTLE_WOLUME: 9.72206=+006

Farameters To Plot

Senstivity Plot
dZBOTTLE: 310, ONE_SIDE_YOL:BOTTLE_WOLUME: 9.72206e+006
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Feasibility & Optimization Study

« [ Ttn dieCaywyn yiag MeAErnge ZKommuoTRTAg TTIPETTEI va TTPOCBIOPICTOUV:
« AlooTAoEIg N KAl TTApAPETPOUG TTou Ba TToIKIAAOUV

*  'Eva eupocg yia kaBe didotaon A TTAPAPETPO TTOU Ba TTOIKIAAEI

*  Kavoveg TapauéTpwy 1ToU Ba IKavoTToinBouv atrd Tn JEAETN.

[ tn dieCaywyn yiag MeAérne BeAriororroinong TTpETTel va TTpoodIopIoTOUV:

*  AldOTAOEIG 1] KAl TTAPAPETPOI TTOU Ba TToIKiIAAOUV

*  'Eva gupog yia kaBe didotaon ) TTAOPAPETPO TTOU Ba TTOIKIAAEI

*  Kavoveg TapauéTpwy 1ToU Ba IKavoTToinBouv atrd Tn JEAETN.

 ’'Eva otéxo (Goal) yia pia TapdpeTpo 1Tou Ba eAaxioToTroinBei i 6a peyioTotToINOEi.
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NMapdadsiypa

To TTapdadeiyua, agopd Tn BeATIOTOTTOINON £VOC
oTpoPaAou, OtToU dnuioupyouvTal Tpia feature,

DEE&QG vo - AHFARE60ER 6000 g4k ®

Trou. HOEE & .
N TapAuETPOC TOUC UTTOAOyiel Tov Oyko Tou il -
aTpopdGAou, o .
™MV amoéoToon  petagl  vontoUu  dgova e i
TTEPIOTPOPNG KAl KEVTPOU PAlag Kal e raaney

By, B

v

M GAAN €mBuunT ATOCTACN UETALU OUO | juww
onuEiwy, OTTWG PAIVETAI OTNV EIKOVA

& Insett Here

‘oa%é?\@cégv\l;lg

L
=

EH & &
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Feasibility Study

MeAETN ZKOTTINOTATAG

EmAoyl Twv TIpWV OoXeDIAOTIKWYV
TTOPAMETPWYV KAl HETABANTWV.
‘Evapgn UTTOAOYIOUWV.
To ouvoTnua Waxvel
Auon,.

Av BpebBei €@Kty Auon, TOTE N
MEAETN ouvexiCeTal e dleCaywyn
MEAETNC BeATIOTOTTOINONG

yia  €QIKTA

File Run  Options

Study Type/Mame
) Optimization

(5) Feastilty

Mame |FEAS1

Goal

Diezign Constraints

| Parameter Op  Value |
i DISTANCE:COG_&15 (.000000
i DISTANCE:PAXOS 0.250000
Design VYariables
iEﬂHE Min Max
| 455 TROFALOS 0375000 1.500000
% dE:5TROFALOS 0375000 1.500000
‘ d7.5TROFALOS 0500000 |1.500000
Add Dimengion... d Paramete

& Select

Select 1 item. i h‘-\\\ = =
3 ';_

1.000
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Optimization Study

* MS)\éTn BS)\“OTO"TOmOng B Optimization/Feasibility
« O1 TmapdueTpol  Kal Ol METARANTEC Fie Run Options
TTAPANEVOUV WG EXOUV. ==
 [lpocOnkn piag TIPOO0OETNG OUVOAKNG — ;}tuﬂﬂwemam 5
, , , , O ptirnization Feazihility
oXed1aaTIKOU OTOXO0U (MEiWan OyKou). Name [GFTH
 To ouoTnua KAvel UTTOAOYIOUOUG VIO EUPEDN o
Bé)\TIO’TI’]Q )\L'JOT]Q. | Minimize ~ || VOLUME:vOL v
WOLUMEVOL ~
Design Constraints SURF_ARE&MNOL E|
Parameter A5 S 0L —
DISTANCE-COG_a35 DISTANCE:COG A5 ks
DISTANCE:PAXDS = 0.250000
Dieszign Wariables
Yariable Min [GEY
o d5.STROFALOS 0.375000  1,500000
o dE:STROFALOS 0375000 1.500000
Minimize v || VOLUM d7:5TROFALOS 0500000 1.500000
Mane
Pt
Minimize Abs Val -Gnal kvpe
b awimize Abs ' al Undo
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Optimization Study

* To ouoTnua Bpiokel eQIKTH Auon.
Evnuépwaon Tou povtéAou 0Tn VEQ TOU POPPN
«  ECaywyr OXETIKOU ypa@priuaTog

| Confirm Model Change

The model has changed as the result of Optimization. File Wiew Format
Press Confirm to keep the changes or

press Undo to restore the original model or
press Cancel to retun to Design Study.

[ Ennfilml [ Undo ] [ Cancel ]

Optimization Goal Convergence Graph

LECATEN
i 025910

| 025905

WOL

0.2 5300

i
=
=
]
o
C

-

0.50 1.00 1.50 2.00 2.50 300 3.50 4.00 4.50 5.00
nber of lter atiohs
Crptimization ( meergence G aph

Selection status...

TEI KpAtng CAD/CAM/CNC 19




Mnxaviouoég Neveung

* O unxaviopog oXedIAoTNKE PE TTPOOCEYYIOTIKEG TINEGC WOTE KATd TN @Aon TnG PeATiIoTOTTOINONG VA
ETMTEUXOOUV 01 TTAEOV KATAAANAEG.

* Q¢ UANIKO KaTaoKeUNG €TTIAEXONKE XAAUBag TTukvoTnTag 7827,08 kgr/im3 ol TIHEG Twv dIAOTACEWV E€ival
O€ EKATOOTA KAl TOU BAPOUG O€ Ypauuapia
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BeATioTOTrOIinON pnXaviopou Meveung

» O1 oxedlaoTIKOi OTOXOI TTOU TEBNKAV fTAV :

» Meiwon palag UAIKOU KATOOKEUNG TOU HNXAVIOMOU MPECW YEWMETPIKWY TTEPIOPIOUWY (MEiwon
Malag TouldxioTov KaTd 8%).

» EuBuypdauuion Kivntripiou a¢ova TrepIoTPOPNG UE TO KEVTPO PACAG yIa BEATIOTN €uoTABEIQ.
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Etriteun peiwong pacag

=y Insert [ERENEEN Info Applcations Tools Window Help

* [lpwTto Briua

Measure ki s =
B Mass Properties bt l @ ‘t‘ ﬂf & F[m l sl 7 ‘Q‘

ALY

4 L&] ¥-5ection Mass Propertis

. , . . T Geomelr
> Anuioupyia evog analysis feature Tumrou 1 cR T

: i
Excel Analysis,.. £ 1Pais Cezrance

| I Mass Properties

MOdel TTOU HSTpd Tn U('XCG |JI‘]XGVIO'UOU Settings:l' odeloHECH @Globalc\earance Analysis “Femura
s il g‘? Valume Interference
) i , it Bl ! Global Interference it | Sekdems
» EmAoyny dlaotdocwv, TwWv OTTOIWV O T g %shmge ] Use Dek
"T nalat o -

TINEG Ba TTOIKINOUV. ZUpQWVa TTAvTa e . ™ e Tee
TIG QVAYKEG KAl TOUG TIEPIOPIOUOUG TTOU g 8 timares

EXouv TeBEI PRT
PRT

Densty — 1.00000000 B

et (T [

WVOLUME = 1640342801 M3 &
SURFACE AREA = 1347086702 CM" —
'AVERAGE DENSITY = 7.8027560e+00C
(MASS = 1.27591962-+02 GRAM

|
1 b ﬂ
Fere (o] s Prop 2

=R
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EmiTeu¢n peiwong padag

*  Bnua deuTtepo

1 Optimization/Feasibility

» ‘Evaptn deAETNC OKOTI/TOC ME  €l0aywyn % o e
OXedIAOTIKWY  TTEPIopIoUWV(PNala<=  118yp) ngg |
Kal oXedIaoTIKwyV PeTABANTWY (dIaOTACEIG Sl TpeNane
, , , Cptimization © Feasbil
e€apTNUAETWY TToU Ba  TTOIKIANOUV oI  TINEC S ’
TOUG). 6
> Ymoloyiopudg amd 10 oUoTnua yia eUpeon — ’
. , IESIgn Lonstraints
EQIKTAG AuoNG. E— 5 as
MMASS:MASS_PROP_1 < 118.000000
[Doke]
Design Varizbles
Varizble Min Max
d4:DRIVE_ 0100000  0.300000
d14.G WHEEL_ 0100000 0.300000
d13BASET_ 0150000  0.250000
AL 20000 45
Add Dimension... Delete
Corpute [ 0 |
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EmiTeu¢n peiwong padag

*  BApa 1pito

> Av TO ouoTnua PBpel €QIKTA Auon, TOTE OIECaywyn
MEAETNG BeEATIOTOTTOINONG YIa €Upeon BEATIOTNG AUONG.

» Eicaywyry oxedlaoTikol OoTOX0U, WOTE O OXEDIAOTIKOG
TTEPIOPICHOC va €XEI TNV ETTIOUPNTA TIUN.

Add, Delete
Design Variables
Variable Min Max
a13BAsE1_ 0200000 0230000
d14:G_WHEEL_ 0.200000 0.250000
, , , dSDRIVE__ 3.150000 3.300000
» EuUpeon oxediaoTikoU otoxou pe pala=100 . e e
. dO:AXISZ_ 3.200000 3.500000
d17:DRIVE__ 0.300000 0.350000
dé4DRIVE__ 0.200000 25
[2dd Dimecsion..] [Dee]
[Compues s |

Optimization Goal Convergence Graph
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XpARon peEAETNG evaioBnoiag

. 2€ TTEPITITWON OTTOU OEV UTTAPXE €QIKTA AUoTN, Ba utropouce

va yivel Xprion NG MEAETNG euaioBNnoiag, WOTE va €EETAOTEI N B Sensitivity ==
EMTITWON NG OANOYAG TWV TIHWV TwV OXEDIAOTIKWY He Oplioe
METABANTWY OTN PAZA TOU UNXAVICUOU.
&g !
. ‘Evapén peAETNG Kal €TTIAOYN : Sy N
1. AidoTaong (Traxog Baong pnx/opou) Name [SENST
2. EL'JpOQ Tlpr’]g ms 6|(’XO'TGOT]§ Variable Selection
3. TMapdapeTpog — oXedIAOTIKOG TTEPIOPICHOC (MACa Pnxaviouou)
d13:BASET_

Variable Range
Minimum | 0.100000

Maximum | 0200000

Parameters To Plot

LY

Steps |30 o

L7
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XpARon peAETNG evaioBnoiag

B Graphtool

Fis  View Format

. , , . SHEAQ R
* H peAétn euaioBnoiag egayel To OXETIKO

ypapnua yia JEAETN, OTTOU @aiveTal OTI N
emMOuuNTA TIUA MALOG ETTITUYXAVETAI VIO
TIu Taxoug PBdong ion e 0,258
EKATOOTA.
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Etriteun BEATIOTNG euOTABEIOG

* [lpwTto Briua

» Anuioupyia evog analysis feature TUTTOU
Model tou divel TTapdueTpo TN PAla Kal To
KQl TO onuEiou Tou KEVTPOU HAdag.

=1 [INerRTAT | principal inertia Em e

» Anuioupyia evog deltepou analysis feature | BT
TUTTOU Measure T1OoU Oivel TTAPAUPETPO TNV

ammoéoTacn METAEU Agova TTEPICTPOYPNS KOl
OnuEiou Tou KEVTPOU PACaG.

St Ren

I = Distance

‘ Analysis | Feature.

From A_HAXIS)FBEXTR
[7] Use As an Ads
=l To PNT_COG:F7ANAL (I
Projection
Direction Click here to add iter]
[ Wiew Plane
=SS Canesian o
[V Update
Distance = 0.0836330
‘e =] [DISTANCELCOG |
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EmriTeudn BEATIOTNG EvOoTABEIOG

Briua deuTepo

‘Evapén MEAETNG  OKOTI/TAC ME  €l0aywyn
OXEOIOOTIKWY  TTEPIOPICPWY  (MNOEVIOUOS TNG
ammooTaon  METACU  TWV  ONMEIWV) Kal
OXEOIOOTIKWYV METABANTWV (dlaoTdoelg
eCapTNUATWY TTOU Ba TTOIKIAAOUV OI TIHEC TOUG).

YtoAoyioudg amd 1o ouoTnPa Via €UPEDN
EQIKTAG AuoNG.

Study Type/Name
' Optimization
Name | FEAS2

Godl

Design Constraints

File Run Options

nega !

N [ optimization/Feasibility

hd

Parameter Op  Value
DISTANCE:DISTANCE COG = 0.000000
Add.
Design Variables

Varizble Wi Max
d4DRIVE__ 0.250000 0400000
d5DRIVE__ 1500000 |34

Select 1item.
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EmriTeudn BEATIOTNG EvOoTABEIOG

*  Bnua tpito

» Av 10 ouoTnua PBpel €QIKT Auon, YyiveTal
EvnuUEPWON TOU pnxaviopyou ot véa TOUu
HoP®A.

> H diecaywyn PEAETNG BeATIOTOTTOINONG KPIBNKE
MN avaykaia

| B Optimization/Feasibility

l Fie Run Options

-1

v

=

Study Type/Name

_ Dptimization @ Feasibility
Name i.FEAS_Z |
Goal

K = =
Design Constrairts

Parameter Op Value
DISTANCE:DISTANCE_ COG = 0.000000

Add... I Delete I

Design Varables

Variable Min Max

d4:DRIVE__ 0250000  D.400000

d5:DRIVE__ 1.500000  |3400000 |

[ undo | [ Cose |
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Ta 0@EAN aTTd TNV ETTITEUEN TWV OXEDIAOTIKWY OTOXWV :

Meiwon KOOTOUG KATOOKEUNG TOU MNXAVIOMoU, Adyo peiwong PAlog UAIKOU KATAOKEUNG Kal
EPYATOWPWV.

EAappuTEPOG Kal PHIKPOTEPOG OE OYKO UNXAVIOHOG.

BEATIOTN euoTABEIa pE ATTOTEAECUA TN MEYaAUTEPN didpKela CWG.

AideTal n duvaTtdTNTA OTO PNXAVIKO, VA ETTIKEVTIPWOEI KAl va a@IEpuOEl TTEPICCOTEPO XPOVO OTNn
AEITOUPYIKN ATTOWN TOU OXEDIOU TTAPA OTIG AETTTOMEPEIEG TWV OXNUATWY TOU oXediou
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Behavioral Modeling — Tutorial 1 Analysis Feature

TUTORIAL 1: Analysis Feature on the Blade Model

Goal

In this exercise, you will create a datum analysis feature to measure mass properties. For this exercise, you are
concerned about the model's mass after the preliminary machining step.

1. Click > Analysis_Features folder > Double-click BLADE.PRT.

The model’s design cycle is partially completed. The model’'s state shown on the screen represents the model with
the preliminary machining step. Not only do you want to find the mass of the model, but also you want a datum
coordinate system that represents the center of gravity to be created at the current location in the regeneration
cycle.

1. Click Analysis in the MAIN MENU.

2. Select the Mass properties button.

4. Create a model mass properties calculation using a material density of 0.75 Ibs/in3.

5. Click the glasses button to compute the mass properties.

6. On the bottom left side of the window change “Quick” to “Feature”, to create a feature with this measurement
parameter.
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Behavioral Modeling — Tutorial 1 Analysis Feature

1. In the Feature section of the dialog box, check the CSYS_COG_59 to create a coordinate system at the center
of gravity of the model.
2. Click the Tick button, to complete the feature. Figure 6 below, shows the created coordinate system.

On the “Protrusion id 7” feature, right click “Trajectory 1”7, and then click “Edit”.
Click the 10 dimension on the model, and type [30] as its new value. Press the <ENTER> key.
Click Regenerate in the Menu Manager.

Analysis {Featu re |

@ Solid Geometry
(0 Quilt

CsYs | Selectitems
[¥] Use Default

Density |0.75000000

=)
Accuracy |0.00001000 |v|

VOLUME = 3.9450401e+01 INCH"3 :
SURFACE AREA= 1.3698452e+02 INCH' (£}
DENSITY = 7.5000000e-01 POUND /IMNC

MASS = 2.9587801e+01 POUND

CENTER OF GRAVITY with respecttc _BL/

4( 3

| Feature '|!Mass_F'r0p_1|

Create analysis feature
[olgesesbes e [
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Behavioral Modeling — Tutorial 2 Analysis Volume and Relations

TUTORIAL 2: Analyze Volume of Fluid in a Cup

Goal

In this exercise, you will create three analysis features. In order to ensure that the proper parameter is calculated,
the position of each analysis feature in the MODEL TREE is critical.

Method

You are working on a prototype of a new drinking cup. You want to know what the maximum fluid volume this cup
can hold, as well as have that value as a parameter of our model, maybe for a FAMILY TABLE. You also want to
make sure the fluid volume parameter updates in the cup is modified.

In order to find the fluid volume, the material volume of the cup must be measured when it is just a solid cylinder,
and after a cut that allows that part to hold water. Finally, a relation will have to be created to find the difference
between the two volume measurements that will equal the fluid volume.
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Behavioral Modeling — Tutorial 2 Analysis Volume and Relations

1. Open the CUP.PRT.

2. From the Model Ribbon select Operations > Feature Operations > Insert Mode > Activate from the Menu
Manager to insert a feature between the protrusion and the cut. When prompted for the feature to insert, select the
PROTRUSION on the MODEL TREE.

3. Click Analysis > Measure > Volume, click disk and the then “make feature” to create a feature with this
measurement.

4. Move Insert to the bottom of the Model Tree

5. Click Analysis > Measure > Volume, click disk and the then “make feature” to create a feature with this
measurement.

6. Click Analysis, on the Analysis ribbon

7. Select Relation and click “Next”

8. Type VOLUME = VOLUME:FID_MEASURE_VOLUME_1 - VOLUME:FID_MEASURE_VOLUME_2

9. Right click Analysis feature on the model tree and select Info > Feature, to see the calculated volume parameter
value

Parameter VOLUME is the difference between the two volumes and will be recalculated in every dimensions
change.

The benefit of creating a relation as a datum feature rather than through part level relations, is that a relation
analysis can be placed at strategic locations during the regeneration cycle. Part level relations are always
calculated at the beginning of the regeneration cycle.
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Behavioral Modeling — Tutorial 3 Sensitivity Analysis

TUTORIAL 3: Bottle Sensitivity
Goal: In this exercise, you will create a Sensitivity Analysis and examine the results.

Method

You use the Sensitivity Analysis to determine how the fluid volume is affected by changing the overall height of the
bottle. To find the fluid volume, the volume of the solid bottle and the volume of the shelled bottle must be
subtracted from each other. The solid volume analysis feature has already been created.

1. Change the working directory to SENSITIVITY.

2. Open the BOTTLE.PRT.

3. Create a datum analysis feature, to measure the volume of the bottle before the shell feature.
3. Create a datum analysis feature, to measure the volume of the bottle after the shell feature.
The difference of these two volumes is the fluid volume.

1. Create another datum analysis feature. Click Analysis, on the Analysis ribbon

7. Select Relation

8. Type VOLUME = VOLUME:FID_MEASURE_VOLUME_2 - VOLUME:FID_MEASURE_VOLUME_1

9. Create a Sensitivity Study. Click Analysis > Sensitivity Analysis.

10. Create the Sensitivity Study using dimension d2 as the X-Axis with a range from 200 to 300 and the Y-Axis as
the FLUID _VOLUME parameter.

11. From the dialog box, make sure Dimension is depressed, and select the height of the bottle dimension (d2).
Click on first protrusion to show dimensions, in order to select it.

12. Enter the Minimum variable range as [200] and the Maximum as [300].

13 . Click the Arrow button in the PARAMETERS TO THE PLOT section and then click Fluid_Volume parameter.
14. Click Compute and investigate the results. From the graph window, you can export graph to Excel for future

use.

\7 '«.ﬁ{_} 3
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Behavioral Modeling — Tutorial 4 Optimization Analysis

TUTORIAL 4: Crankshaft Optimization Goal
In this exercise, you will learn how to create and use Feasibility and Optimization Studies.

Method

First, you create a FEASIBILITY STUDY to determine if the center of gravity on a crankshatft is in line with its main
rotating axis. Then, you use an OPTIMIZATION STUDY on the mass of the part to reduce cost.

There are some other restrictions and analysis features that have to be created before feasibility and optimization
studies can be performed.

1. Change the working directory to OPT_FEAS.
2. Open the Crankshaft part file.

3. Create a Model Analysis type datum analysis feature, type [Mass_Props] for the analysis name
4. Accept the defaults for the actual mass property calculation.
5. Create only the Mass parameter.

6. Create a datum coordinate system at the center of gravity.
7. Finalize the feature.
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Behavioral Modeling — Tutorial 4 Optimization Analysis

Create another analysis feature that measures the distance between
the center of gravity coordinate system and the crankshaft’s axis of
rotation, A 1.

1. Create a measure type datum analysis feature. Type
[Cog_Measure] for the name.

2. Create a distance measurement from the axis, A_1, to the center of
gravity coordinate system

3. Create the Distance parameter.

4. Finalize the feature.

1. Start the Feasibility study. Click Analysis > Feasibility/Optimization.
2. Click the Feasibility radio button.

3. Click Add from the DESIGN CONSTRAINTS area.

4. Click the Distance:Cog_measure parameter. Set the value to [0],
then click OK.

5. Click Add Dimensions from the DESIGN VARIABLES area.

6. Select dimension d27.

7. Type [2] as the minimum and [6] as the maximum range. Then click
OK.

8. Repeat the same procedure for dimension d28, and enter a range
from 2 to 5. . ,

9. Repeat again for the dimension d31, and enter a range from6to 9.  *¥ ) e
10. Click Compute for the results. !
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Behavioral Modeling — Tutorial 4 Optimization Analysis

Enter the OPTIMIZATION/FEASIBILITY dialog box and add the minimized mass optimization.
Click Optimization from the top of the dialog box.

Leave Minimize and Mass:Mass_Props as the goal.

Compute the results.

Click Close > Confirm.

Save the model and close the window.

Erase the model from memory.

1.
2.
3.
4.
5.
6.
7.
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Aoknon Behavioral Modeling

2TN OUVEXEIQ AKOAOUBEI AOKNON OXETIKN WE TN BEATIWON XOPAKTNPIOTIKWY OXEdIAONC.

Tnv aoknon auth TEETTEl va TNV UAoTToInoeTe oto Aoyiopikd Tou PTC Pro Engineer Creo 2.0 kal va Tnv
QTTOOTEIAETE OE NAEKTPOVIKI) HOP®H UEXPI TO ETTOUEVO PABNUA (MEXPI TNV NUEPA TOU ETTOMEVOU POBAPATOC, TTPIV
atré autd). MTTopeite va XpNnOILOTTOINCETE TIC OONYIEC TTOU TTAPEXOVTAL, ) va XPNOIMOTToINoETE OIKO 0ag TPOTTO
OKEWNG KAl UAOTTOINONG TWV QOKAOEWV.

Znreital va TapadoBbei To avTioTolxo apxeEio oxediou.

Madi pe Ta apxeio autd TTpéTTel va TTapadobei kal ava@opd, aTnv oTToida va TTEpIyPA@ETal:
H diadikaoia uhotroinong tng doknong
H peBodoAoyia TTou akoAouBrioaTe Kal N por TwV EVIOAWYV OTO AOYIOUIKO
MBava TpoBARuaTa kal QUOKOAIEG TTOU OUVAVTHOATE
MBavEG OKEWEIG TTOU PTTOPEI VO 0ag avatrTuxbouv, o oxéon ue Tn dladikaoia XEIPIOPOU TOU AOYIOUIKOU, Ol
OTTOieC TTIOTEVETE OTI Ba £Kavav aTTAoUcTEPN TNV UAOTTOINON TNG AoKNoNG (M€ KATAAANAN TeKunpiwon)
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Aoknon Behavioral Modeling

EXERCISE 1: Set Volume Level for a Pitcher
Goal: In this user exercise, you will use Behavioral Modeling to set a one-
liter mark-up for a pitcher.

Method
You will begin with a prepared pitcher and define the fill height for one-
liter using Feasibility Study.

1. Open the PITCHER.PRT in the ADDITIONAL_FILES subdirectory.
2. Use the datum plane and analysis features for the one-sided volume
calculation.

3. Create a Feasibility Study to determine the filling height for one liter.
4. Mark it by using a datum curve and save the part.

Additional help for this exercise:

1. Change the working directory to additional_parts.

2. Double-click the PITCHER.PRT.

3. Orient the part into the DEFAULT VIEW.

4. Use the insert mode and insert before the shell feature.

5. Create a datum plane with offset of [100] from the TOP plane

6. Create an analysis feature, analysis type: MODEL ANALYSIS, to calculate the one-sided volume
(one_sided_vol is the parameter that you need to use in the relations later) of the pitcher without shell between
DTM1 and TOP.
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Aoknon Behavioral Modeling

7. Exit the insert mode.
8. Create another analysis feature of the same MODEL ANALYSIS type to calculate the one-sided volume of the
pitcher with shell between DTM1 and TOP.

9. Create another analysis feature, analysis type: RELATION to calculate the difference between the two volumes.
10. Create a Feasibility Study.

11. Set the design constraint to 1000000 mm? in the DIFFERENCE PARAMETER.

12. Select the design variable to be the offset dimension of DTM1.

13. Compute the study.

14. Create a datum curve by using the option Intr Surfs and place it between DTM1 and the pitcher protrusion. To
create the datum curve, you must create a cross section first. To create a cross section, select View > Manage
Views > View Manager > Sections > New
15. Save the part.
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