MONTEAAA EAAZMATQN

*  [loAAG TTpoiGVTa dnuIoupyouvTal ATTO EAACUATA.

— Ta eAdopara PIropouv va KOTrouv, va Kau@Bouv Kal va
Mop@oTroinBouv, £TOol WOTE va TIPOKUWEL N TEAIKA
Mop®r Tou €MBUUNTOU TTPOIOVTOC.

— 2& ovotnua CAD/CAM, o TTpwTelwv OTOXOG Eival va
oXedIaoTEl TO EAACUA OTN «AEITOUPYIKNA» KATAOTAON.

—  'Evag deutepetwv oT1dX0G €ival n duvatoTNTA TTAPOXNS
evog avatrtuypévou (Flattened) povtéAou, TTou pTTopEi
vVa XpnolpoTToinBei TOoo og pnxavoAoyikd oxédla, 600
Kal OoTnV KaTepyaoia Twv eAacpdtwy he T Ponrdeia
UTTOAOVIOTH.

— 2Ta ouyxpova Aoyiopikd CAD utrooTtnpiCovral ol
MNXAVIKES OIAPOPPWOEIC EAGOUATWY KAl CUYKEKPIMEVA:

* ATOTUNON
* Kapyn
* Babecia Koihavon

Kal  TTapéxXeTal n  duvarotnta Trpoodlopiouou  Tou
AvaTITUYMATOG TOU €AAOUATOG, TO OTTOI0 €ival atrd Ta
BaoikéTepa {NTOUUEVA OE QUTEC TIGC KATEPYOAOIEG
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AtmroTunon (Kotrn)

MéEBodoc¢ diaxwpiouou Xwpic atrépAnTa (DIN 8588).

TuAMA VOGS UAIKOU atToxwpideTal atrd To UTTOAOITTO KATW atrd Tnv €1Tidpacn dUvaung.

H dUvapun aokeital atrd KOTITIKO EpyaAEio, TO OTToI0 €ival TOTTOBETNUEVO OUVNBWG O€ PNXAVIKA TTPECA.
Y1rdpxouv didgopa €idn armdTunong, avaloya PE TO OXNMUA TOU TTAPAyOUEVOU QVTIKEIMEVOU Kal TA EPYAAEIa TTOU

XPNOIMOTTOIOUVTAI YIa TNV TTAPAYWYI TOU.
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Eival n mo ouvnBiopévn atrd TIC TTAAOTIKEC KATEPYATIEG.
E@apudletal og UAIKA TTOU TTPONYOUMEVWG £XOUV DIOUOPPWOEI oav QUAAA ) dOKOi PE KATTOIO AAAN PUNXAVIKNA
SlaNOpPWON.
H eukoAia Tng kartepyaoiag o€ ouvOuaoud pe TR duvaTOTNTA ETTITEUENCS MEYAANG TTOIKINIAG Pop@YWYV, gival Ol
AOYOI Xpriong TNG KATEPYOAOIAG OTNV KATAOKEUN TTARBOUC BIAQOPETIKWYV ECAPTNUATWY YIa ETTITTAA, QUAEWPATA,
OWANVEG, KATT.
H karepyaoia uTropei va TpayuaToTToindei v yuxpw o€ eEAAoPATa JE PIKPN dlaToun ) v BEpPw o€ eAdocparta
ME hEYAAN dlaTtoun.
H kaTtepyaoia ekTeAgiTal o€ oTPAT EC I OTPAT(OTTPETEG.
Y1rdpxouv didgpopa €idn, OTTWG:

»  EAeUBepn kapwn

*  Kdapyn pe kalouTria

*  Kapyn pe otpoen

*  Kauwn og KUAIVOPO
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- MNEPIZTPO®IKH KAMWH KYAINAPIKH KAMWH KAMWH Z€ ZTPATZOMPEZA

1
ENEYOEPH KAMWH nept
(EYOYIPAMMH KINHSH €PAAEIOY) ( :TPGQOIMENO EPrAAEIO) (EYOY(PAMMH KINHZH EPCAAELIOY) (EYOYPAMMH KINHZH EPCAAEIOY)
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BaOecia KoiAavon

Kartepyaaoia diapdppwong, Karta tnv otroia £va eTTitredo EAacua dIauop@WVETQAI
o€ Koiho, pe Tn BonBeia katdAAnAou epyaAgiou (EuBoAo — uATPQ).

ATTQITEITAI CUYKPATNON TOU EAAOPATOG, YIa VA N dnuioupynBouv TITUXWOEIS, Ol
OTTOIEC €XOUV WG CUVETTEIQ TNV AugnuEVN TPaxuTnTa, TN MEIWMPEVN avTox) A Tn
Bpavon Tou EAdOUATOC.

KaraokeuddovTtal doxeia, OTTwe JayeIpIKA OKEUN, KATT. g€ d1IG@opa OXruUaTa.

Ma UAIKG OTTwG XAAKOG, aAOUivIo, HOAOKOG XAAUBOG 1 KATEPYATia eKTEAEITAI EV
Wuxpw. MNa okAnNpoTEPA UAIKA, OTTWG TO TITAVIO N KATEPYOOIQ EKTEAEITAI €V
Bepuw.

21NV atrAouoTepn Hop®n n Babcia KoiAavon XPNOIKOTTOIEITAI VIO TNV KOTAOKEUN
KuaBiou (doxeiou) atro éva KUKAIKO éNaoua. lNa Tnv KaTepyaoia auth atraiTeital
aKPIBAG UTTOAOYIONOG TNG aPXIKAG DIQUETPOU TOU EAAOUATOG, UTTOAOYIONOG TNG
ouvaung Koihavong kal TG OUvapng Ouykpdtnong, €tmAoyr KaTtaAAnAou
NITTAVTIKOU Kal UTTapén Xapng METagu euPOAou Kal uATPaAG.

CAD/CAM/CNC
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MONTEAAA EAAZMATQN

Mapddeiypa — Automatic bending of sheet metal with a KUKA robot
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MONTEAAA EAAZMATQN

« To €Aaopa  eu@avifetal  Pe  OIAPOPETIKOU
XPWHATOG ETTIPAVEIEG, TTOU TTEPIEXOUV AVAUECA
TOUG TIG TTAEUPIKEG ETTIPAVEIEG.

« H odnuioupyia evog eCapthpartog amd EAaocua
MTTOPEI va yivel ue dUO dIaPOPETIKOUS TPOTTOUG:

—  XpNOoIUOTToIWVTAG aTTeEUBEiag To €10IKO PeVOU
onMIoupyiag eAACPATWY TTOU PPICKETAI OTN
onMIoupyia eCapTUATWV.

— ZxedIAdovTag £va TUTTIKO €CAPTNMA TTOU €XEl
oTaBePO TTAXOC KOl WETATPETTOVTAG aUTO OF€
ENaoua

Create Flat

f\“\ Pattern Icon
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AMEZH AHMIOYPI'IA EAAZMATQN

* To TTpwWTO Kal BACIKOTEPO XAPAKTNPIOTIKO EVOG EAAOUATOC ovopddleTal Toixwua (Wall).
*  YTapXouv dUO €idn TOIXWHATWV:

— Ta TTpwrtevovTa (Primary) kai

— Ta deutepevovTta (Secondary).

*  2TA TTPWTEUOVTA OEV ATTAITEITAI N TTAPOUCIa EVOC AAAOU TOIXWHATOG, EVW TA DEUTEPEUOVTA TTPETTEI
VO OUOXETIOTOUV PE KATTOI0 GAAO TOiXWuA, YIATI OEV UTTOPOUV VA UTTAPEOUV WG AVEEAPTNTA

 [lpwta OnuioupyeitTal TO TTPWTEUOV KAl OTN OUVEXEIA ONUIOUPYEITAI OTTOIOOONTIOTE ApPIBUGS
TOIXWUATWY, TA OTTOI JOPYOTTOIOUVTAI KAI/F) EVWVOVTAI JETALU TOUG.
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AMEZH AHMIOYPI'IA EAAZMATQN

Mapadeiypa — Autodesk Inventor 2010 Sheet Metal Design

Sy
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AMEZH AHMIOYPI'IA EAAZMATQN

Mapddeiypa — SolidWorks 2010 Sheet Metal Functionality
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AMEZH AHMIOYPI'IA EAAZMATQN

H Aeitoupyida ThE odpwong otn SnUIoupyid AVTIKEIMEVOU
IXHMA 2.74 amo ehacua.
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AMEZH AHMIOYPI'IA EAAZMATQN

5 H Asitoupyia Tng TepioTpo®nc oThn Snuioupyia
QVTIKEIHEVOU aTTo EAaopa.

50
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AMEZH AHMIOYPI'IA EAAZMATQN

IXHMA 2. H Asrmoupyia pe peifn otn Snuioupyia avTIKEIMEVOU QTS
I 18 ghaopa.
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AMEZH AHMIOYPI'IA EAAZMATQN

H Asiroupyia Tou emiTTéSou oTn SnpIoupyia AVTIKEIHEVOU
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AMEZH AHMIOYPI'IA EAAZMATQN

H Asimoupyia TNS HETATOTIONS OTN SnuIoupyia

EXHMA 2.78 QVTIKEIHEVOU QTTO EACITHA.

TEI KpAtng CAD/CAM/CNC 14



METATPOIMH EEAPTHMATOZ ZE EAAZMA

H a1’ euBciag dnuioupyia eAacpdtwy eMTPETTEI TN dnUIoUpyia TTOAAWY TUTTWV Kal HOPpPWV eAacudTwy. MNap’ 6Aa
auTd, Oev TTPOCYPEPElI OAEG TIG DUVATOTNTEG TTOU UTTAPXOUV OTn dnuioupyia egaptnudTwy. '’ autd 10 Adyo éva
ENaopa PTTOPEi APXIKG va oXeOIAOTEI WG OTEPED AVTIKEIUEVO KOl OTN CUVEXEIQ VO UETATPATTEI OE JOPPr) EAGOUATOG.
O 1pOTT0C QUTOC TTPOCPEPE! eUENICia KAl cUVOUACLEl Ta TTAEOVEKTUATA Kal Twv OUO HeEBOOwWY, ETITPETTOVTIAC OTO
XPAOTN va €MOTPEYEl OTNV KATAoTAON OnMIOUPYIaC avTiKEINEVOU €dv €TTIBUMEI va eTTavakaBopioel Ta OTEPEQ
XOAPAKTNPIOTIKA TOU JOVTEAOU.

H peTaTtpotr €CapTAPATOC 0€ EAAOHUA UTTOPEI VA YiVEl JE BUO BIAPOPETIKOUG TPOTTOUG:

R A LR METATpOTTH avTIKEIPEVOU Ot EAQTHA HE sTTIQAvEIa oSnye. 23R MeTaTpoT TR avTIKEINEVOU OF EAaOT WE TN XpRON KeAUgQouc.

CAD/CAM/CNC 15
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KAMWYEIZ EAAZMATQN

 To xapaktnpioTikd TNG Kauwncs (bend feature) xpnoiyotrolcital yia va TTpocBéoel pia Kauywn o' éva
ETTITTEQO TUAMA TOU EAGOUATOC.

*  HkAuwn avatrtucoeTal o€ UBEia ypauur Kal Oev TTPETTEI VA TEUVEI TIPOUTTAPXOUCEC KANWEIG

TEI KpATng CAD/CAM/CNC 16



KAMWYEIZ EAAZMATQN

Napadeiypa — Pro_ENGINEER WildFire 4_0 Sheetmetal Part 1

Sy
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KAMWYEIZ EAAZMATQN

* AlakpivovTal dU0 YeVIKOi TUTTOI KAPWNG:
1. Twviag (Angle): Anpioupyei KAUWN YE KaBopIoPEVN aKTiVa Kal Ywvia
*  Katd yAKog Tou d¢ova TnG aKTivag eP@avideTal hia ywvia yia va O€i¢el Tn opd TNG KAUWNG.
* H kareuBuvon TnNG ywviag PTTopEi va avaoTpagei £T01 woTe va aAANAEEI N @opd TNG KAPWNG.

3 (1R E Elgaywyh Kapyne ywviag ot etriedo éAaopa.

TEI KpAtng CAD/CAM/CNC 18



KAMWYEIZ EAAZMATQN

* AlakpivovTal dU0 YeVIKOi TUTTOI KAPWNG:
2. MNeprorpo@ng (Roll): Anuioupyei KAPWN PE Pia KOBOPIOUEVN AKTIVA,
* aA\G n ywvia 1TOU Ba TTPOKUWEI Ba €¢apTnBei atTd TNV TIUA TNG AKTIVAG Kal TV TTO0OTNTA
UAIKOU TTOU B0 Kau@OEi

Eicaywyn kapyng mepioTpo®ng o eiTedo EAaoua.

ZTaBEpr) TTAEUPpa

MAupd Kkapyng

TEI KpAtng CAD/CAM/CNC 19



KAMWYEIZ EAAZMATQN

« [1a kaBévav atrdé Toug OUO TTaPATTAVW TUTTOUG KAPMWEWYV UTTAPXOUV 3 dUVATEG ETTIAOYEG:

1. Kavovikl Kdapyn (Regular): Anuioupyei KAuwn T0U  Ogv  TTEPIEXEI  ETTIQAVEIEG  TTOU
METaAToTTiICOVTAlL.

2. Kdapyn pe Merarémion (With Transition): >¢ autdév Tov TUTTO TTOPAUOPQPUIVETAI N ETTIPAVEIQ
METABAONG AVANECO OTAV KAUWN KAl O€ Wid ETTIQAVEIA TTOU €XEI OPIOTEI va TTAPAMEIVEI TTAYIWPEVN

B ERY Kauwn pe peTaToTion ot emiTreSo éhaopa.

[ pappf kipyng

Emmepavein JeTafeons
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KAMWYEIZ EAAZMATQN

« [1a kaBévav atrdé Toug OUO TTaPATTAVW TUTTOUG KAPMWEWYV UTTAPXOUV 3 dUVATEG ETTIAOYEG:

3. Emimedn Kauwn (Planar): Anuioupyei Kauwn yupw atmo €vav agova TTou €ival KABeTog oTnv
ETTIPAVEIA OXEDIOOUOU

Emiredn Kapyn ywviag Kol KAUWn TTERICTPOPRS OF

IXHMA 2.84 [ryititeny

TEI KpAtng CAD/CAM/CNC 21



EMIAOINez zTHN KAMWH

H Mpapul Kauwng xenoIUOTIOIEITAl WG £€va onUEio ava@opds yia TOV UTTOAOYIONO TOU MRKOUG
KAuwnc. H 1o1108£TNON TOU TTPOKUTITOVTOC TOIXWHOTOG EQPTATAI OTTO TNV €TTIAOYN TNG MEPIAS TNG
YPAMMAG METATOTTIONG OTNV OTToia Ba dnuioupynBei n Kapwn

» 4: LR Kapyn oTnv KaTw TTheupd (Bend side down).

TEI KpAtng CAD/CAM/CNC 22



EMIAOINez zTHN KAMWH

H Mpapul Kauwng xenoIUOTIOIEITAl WG £€va onUEio ava@opds yia TOV UTTOAOYIONO TOU MRKOUG
KAuwnc. H 1o1108£TNON TOU TTPOKUTITOVTOC TOIXWHOTOG EQPTATAI OTTO TNV €TTIAOYN TNG MEPIAS TNG
YPAMMAG METATOTTIONG OTNV OTToia Ba dnuioupynBei n Kapwn

D 4R Kapyn otnv avw pepid (Bend Side Up).
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EMIAOINez zTHN KAMWH

H Mpapul Kauwng xenoIUOTIOIEITAl WG £€va onUEio ava@opds yia TOV UTTOAOYIONO TOU MRKOUG
KAuwnc. H 1o1108£TNON TOU TTPOKUTITOVTOC TOIXWHOTOG EQPTATAI OTTO TNV €TTIAOYN TNG MEPIAS TNG
YPAMMAG METATOTTIONG OTNV OTToia Ba dnuioupynBei n Kapwn

B WR Kapwn kol oTic Suo pepiég (Both Sides).

Avarrm
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ANAMNTYIMA EAAZMATQN

3 3 3 s , Apxiko Ehaopa, epIKA Kal TTARpNS avatTuén
AvaTtrtuyua Kapyewv ((LIJBneazng)agz; Etrava@opd Kapywewv il ey

H Asitoupyia NG avAamtuéng XpnOIKOTTOIEITAI VIO VO KAVEI
EMTTEdO €va EAAOMA, TO OTIOIO TTEPIEXEI KAUTTUAWTEG
ETTIPAVEIEG TTOU €XOUV dNUIOUPYNOEI HECW TOIXWHATWY N
KApwewyv. O XpAOTNG PTTOPET va €TTIAECEI TIG KAUWEIG TTOU
Ba avarTuxbouv

H Aerc
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ANATMNTYIMA EAAZMATQN

NMapadeiypa — Pro_ENGINEER WildFire 4_0 Sheetmetal Part 2
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ANATMNTYIMA EAAZMATQN

Napédeiypa — Pro_ENGINEER WildFire 4_0 Sheetmetal Part 3

&
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ANATMNTYIMA EAAZMATQN

Mapddeiypa — Pro_ENGINEER WildFire 4_0 Sheetmetal Part 4

o)
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ANAMNTYIMA EAAZMATQN

Anuioupyia MopgoTtroijoswv (Forms)

Mia aAAn xproiun duvatdtTnTa 0To OXEQIAONO EAACHATWY €ival n dnuioupyia POPPOTToOINCEWY. To
OXNHa TNG Hop@oTToinong dnMIoUpyEiTal o€ Eva AAAO, OUVNBWG OTEPED AVTIKEIYEVO, TTOU OUVAPHOAOYEITal
oT0 éAaOuQ

ATTOTEAEOMO AUTOU gival va PETAPEPBEI N YEWUETPIO TOU QVTIKEINEVOU OTO EAACUA, dIATNPWVTAG
TTapdAAnAa oTaBepd TO TTAXOC O€ KABE anuEio Tou.
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ANATMNTYIMA EAAZMATQN

Mapdadeiypa — sheet metal forming
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INTRODUCTION TO Pro/SHEETMETAL

Created by bending, cutting, or deforming a thin sheet of uniform thickness

» INVOKING THE SHEETMETAL MODE

New ==

Type Sub-type
G Sketch Solid

@ [ Part Composite
[0 Assembly @ Sheetmetal
i, Manufacturing Bulk
Drawing
fd Format
[H Report
-C Diagram
7] Layout
[ Markup

MName

Common Mame

v | Use default template

Cancel

The New dialog box

TEI KpATng Copyright©@ CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 31



INTRODUCTION TO Pro/SHEETMETAL

v Eﬁl 24 |:1r v PRTO001 {Active) - Creo Parametric 2.0 = B =2
& p @ - o

Filev | | Model | Analysis Annotate Render Tools View  Applications
' O BB

r_
W
[1n|
i3

o Extrude 3 A\ e

O£y By copy g 5
'-.’EJ-‘ L Cop 7§ User-Defined Feature E ¢ Sketch 1
L 3 7 oaxis " &F panar A
Regenerate i? Copy Geometry Plane Fiat Flange Rig Form Fill Family
- . Delete ’ 3{% Coordinate System :S’ Boundary Blend v Table
Operations * GetData ~ Datum * Shapes ¥ Engineering * Bends ¥ Editing ~ Surface * Model Intent
NG FIENRFIEE R R
Model Tree 'ﬁ b a b
(3 PRTO001.PRT
£7 RIGHT
£7TOP
£7 FRONT
44 PRT_CSYS_DEF /
& Insert Here
S‘e_@iT_csvs_D F
z
F @ ® lzing the template default SPRO_DIRECTORY , part_ prt as the template. [ ] H mart v

The initial screen appearance in the Sheetmetal mode

TEI KpAtng Copyright ©@ CADCIM Technologies (www.cadcim.com)
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INTRODUCTION TO Pro/SHEETMETAL Walls

Primary Walls
Secondary Walls

Creating the Unattached Flat Wall

@ @Eeled a closed sketch. (If an internal =ketch is preferred, the "Define” option can be found in the Referenc 3 [ Sketch - ]
[C 005 | I Voo & X
References Properties

The Flat dashboard

* References Tab

Sketch
@ Select 1item Cefine...

The References tab slide-down panel

TEI KpRTng Copyright @ CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 33



INTRODUCTION TO Pro/SHEETMETAL Walls

Model of the unattached flat wall

* Properties Tab

TEI KpATng Copyright©@ CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 34




INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Unattached Revolve Wall

3 FIRST WALL: Revalve x|
Element Infa
= Aftributes Defining
secton Required Mernu Manager
ickne equired
Dirccon Reauire v ATTREUTES

Angle Required One Side

Baoth Sides

Refs Info Done
Cancel Cwit
Figure A The FIRST WALL: Revolve Figure B The ATTRIBUTES
dialog box menu

TEI KpATng Copyright© CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 35



INTRODUCTION TO Pro/SHEETMETAL Walls

i
!
axis of revolution\!
!
Closed
/Sectmn

Figure C The sketch showing the closed Figure D The revolved wall
section

A

f Sﬂ) _ )
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INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Unattached Blend Wall

* Parallel Blend

Menu Manager
w EBELEND OPTS
Rotational
General
Mernu Manager
Project Sec w ATTRIBUTES
Sketch Sec Smaooth
Done Done
Ciuit Ciuit
Figure A The BLEND Figure B The ATTRIBUTES
OPTS menu menu

CAD/CAM/CNC 37
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INTRODUCTION TO Pro/SHEETMETAL Walls

Figure C The sketch showing
three sections for creating the
parallel blend feature

Figure D Parallel blend Figure E Parallel blend
feature with straight edges feature with smooth edges

\T{*‘,{,@i 2 TEI KpATng Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 38



INTRODUCTION TO Pro/SHEETMETAL Walls

* Rotational Blend

Menu Manager
w ATTRIBUTES

Smaath

Closed

Done
Cluit

The ATTRIBUTES
menu

* General Blend

>

Figure A The two sections with Figure B Shaded model of the

dimensions used to create the

blend feature the Open option

rotational blend feature using

39
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INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Unattached Offset Wall

(F FIRST WALL: Offset [Em]
Element Infa
= Surface Defining Menu Manager
Distance Required ) w OFFSETTYPE
Offset Type Maormal to Su| |
Leave Qut Optional orma 10 ‘“’
MaterialSide  Required Controlled Fit
Auto Fit
Fefz Infa Done
Cancel it
Figure A The Unattached Wall:Offset Figure B The OFFSETTYPE
dialog box menu

TEI KpATng Copyright © CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 40



INTRODUCTION TO Pro/SHEETMETAL Walls

* Normal to Surf o
 Controlled Fit v
. Auto Fit \//

Figure C Model with the original
wall and the offset wall

TEl KpATNg Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 41




INTRODUCTION TO Pro/SHEETMETAL Walls

Creating Reliefs in Sheetmetal Components

* Stretch Relief

* Rip Relief

* Rectangular Relief
* Obround Relief

\

\/

Model with the rectangular relief Model with the obround relief

TEI KpATng Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 42




INTRODUCTION TO Pro/SHEETMETAL Walls

Creating a Flat Wall

@a %Select an edge to attach the wall

[Rectangle  ~| 4o000 ~| E X% @ 0.08 -

Placement Shape Offset Relief BendAllowance Properies

® | Edge *|
Il Viso & X

C

Figure A The Flat Wall dashboard

* Placement Tab

FPlacement @ Select 1 item

Figure B The Placement tab slide-down panel

* Shape Tab

TEl KpATNg Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 43



INTRODUCTION TO Pro/SHEETMETAL Walls

Sketch... Open... Save As..

Shape Attachment:
@ Height dimension includes thickness

Height dimension does notinclude thickness

Figure C The Shape tab slide-down panel

TEl KpATNg Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 44



INTRODUCTION TO Pro/SHEETMETAL Walls

» Offset Tab
* Miter Cuts Tab
* Relief Tab

* Bend Allowance Tab

Relief Category

Carner Relief

Define each side separately

Type | Rip T

T

Figure E The Relief tab
slide-down panel

Offset wall with respect to attachment edge

Figure D The Offset
tab slide-down panel

Developed Length calculation
A Feature Specific Set Up

Figure F The Bend Allowance
tab slide-down panel

TEI KpATng Copyright © CADCIM Technolegies (www.cadcim.com) CAD/CAM/CNC
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INTRODUCTION TO Pro/SHEETMETAL Walls

Flange wall with

/ rectangular relief
Ease wall
» /

Model with the flange wall attached to the
base wall

TEI KpATng Copyright © CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 46



INTRODUCTION TO Pro/SHEETMETAL Walls

* Add Bend on the attachment edge Button

~U

Figure G Model of the base wall Figure H Model with the flat wall

TEI KpATng Copyright © CADCIM Technolegies (www.cadcim.com) CAD/CAM/CNC 47




INTRODUCTION TO Pro/SHEETMETAL Walls

Creating a Twist Wall

Mernu Manager
w TWIST AXS PN

3 TWIST S Select Point

Element Info lse Middle
= Attach Edge Cefining Menu Manager it
Twist Axis Required FE: REF
StartWidth  Required ¥ FEATURE RE w FEATURE
End Width Required Add Add

Twist Length  Required
Twist Angle Required

Refs Infa Done Refg Done Refs

oK Cancel Qwit Refs it Refs
dialog box REFS menu menu

TEl KpATNg Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 48



INTRODUCTION TO Pro/SHEETMETAL Walls

» Select Point —
- Use Middle W T

edge

« Start Width Twistwall\lﬁ o A -.-..,___.\/
* End Width y - '
* Twist Length Ar

* Twist Angle ranill

. Figure D Model with the twist
Developed Length wall attached to the base wall

TEI KpATng Copyright © CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 49



INTRODUCTION TO Pro/SHEETMETAL Walls

Creating an Extend Wall

B WALL épﬁﬂns: Extend . Menu Manager
Element Irifi w EXTDIST
= Edge Defining
Distance Required Use Value
Cwit
w SETLIP FLAME
Plane
Refs Infa Make Datum
Cancel HELL Cwit Plane

Figure A The WALL Options: Extend Figure B The EXT DIST and
the SETUP PLANE menu

dialog box
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Up To Plane

* Use Value

|Unattached flat
wiall

The extend
wiall

Linattached flat
wall

Figure C Model with two independent Figure D Model with the extend wall
unattached flat walls between two flat walls
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INTRODUCTION TO Pro/SHEETMETAL Walls

Creating a Flange Wall

Ha:’F %Sralect an edge or chain of edges to attach the wall. S [ All - ]
I M = =1 E % |=4] 1000 -2 - Il Yso v X
Flacement Shape Length Offset Miter Cuts  Relief Bend Allowance  Properies

Figure A The Flange Wall dashboard

* Placement Tab

Flacement @ Select 1 item Details...

W | Allow automatic segment exclusion

Figure B The Placement
tab slide-down panel
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Profile Tab

* Length Tab

Open... Save As..

Shape Atachment
@ Height dimensian includes thickness

* Height dimension does notinclude thickness

Figure C The Profile tab Figure D The Length tab

slide-down panel slide-down panel
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Offset Tab

* Miter Cuts Tab

« | Add Miter Cuts

Offset wall with respect to attachment edge

\>ﬁ 5.00 =

Offset | 11.00 -

Keep all deform areas

Figure E The Offset tab Figure F The Miter Cuts
slide-down panel tab slide-down panel
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Relief Tab

* Bend Allowance Tab

Relief Category

Corner Relief

Define each side separately

Creveloped Length calculation
s [E 4 Feature Specific Set Up
Figure G The Relief Figure H The Bend Allowance
tab slide-down panel tab slide-down panel
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Properties Tab

Flange wall with
/rectangu\arrehef
. /—B aaaaa Il
Mame FLAMGE_1 ﬂ
Thickness 10.000000 \/
Figure | The Properties tab Figure J Model with the flange
slide-down panel wall attached to the base wall
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INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Bend Feature
* Angle
* Roll
* Regular Bend

Menu Manager
w OPTIONS

Roll

Regular

wiTransition
Flanar
Done

it

Figure A The OPTIONS

3 BEMD Options: Angle, Reg...
ptions: Angle, Reg... [53| menu
Element Infa
= Bend Table Defining
Radius Type  Required
El\:e.tch Requ?md Menu Manager Menu Manager
Relief Requirad
Bend Angle Requirad w USETAELE w RADIUS SIDE
Refs Info Feat Bend Tbl Outside Rad
Cancel Done/Return Done/Return
Figure B The BEND Figure C The USE Flgure D The RADIUS
Options dialog box TABLE menu SIDE submenu
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INTRODUCTION TO Pro/SHEETMETAL Walls

Figure E Model of the base walll Figure F Model with the angle bend
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INTRODUCTION TO Pro/SHEETMETAL Walls

__________________________________

Angle bend without
transition

™.__ Section defining
the transition area

Figure G Sketch for creating a Figure H Model with an angle bend

bend using the w/Transition created using the Regular option
option

Angle bend with
transition

Figure | Model with an angle bend created
using the w/Transition option
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Planar Bend

"""""""""""""""" L /

Figure A Model of the base wall Figure B Model with the planar bend

A
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INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Unbend Feature

* Regular

Menu Manager
w UMNBEMND OPT

Transition

HsecDriven
Done
Cluit

[ (Regular Type) [Em]

Element Info

= Fixed Geom Defining
LInbend Geom Required
Deformation  Defined

Figure A The UNBEND

OPT menu

Refs Info
[ ok ]

Ok Cancel

Figure B The Regular
Type dialog box

Menu Manager
w UMNBEMDSEL

UnbendSelect

LInbend All

Done
Cluit

Figure C The
UNBENDSEL
menu

TEI KpAtng
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INTRODUCTION TO Pro/SHEETMETAL Walls

Flat wall

Reqular J’,f”
/////ﬁbend

Figure D Model with the regular Figure E Model after unbending
bend and a flat wall

Unattached flat
wall

A
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Creating the Bend Back

(3 BEND BACK
Element Info
= Fixed Geom  Defining ;
BndBack Geom Requirad Menu Manager
w BEMNDBACKSE
BendBack All
Refs Info Done
Ganca | (6ot it
Figure A The BEND BACK Figure B The BENDBACKSEL

dialog box menu
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INTRODUCTION TO Pro/SHEETMETAL Walls

* BendBack Sel

- BendBack All

Surface selected

/_for bend back

.H‘."""-———-“""FHM“‘&_ 5 ;’(__.-"'.
Surface selected ™

for bend back

Figure C Model with the surfaces selected

Figure D Model after creating the bend
for the bend back feature

back feature

TEI KpATng Copyright©@ CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 64



INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Conversion

« Basic conversion v

 Sheetmetal Conversion

Figure A Model of the solid part

3 SMT CONVERSION

Element Info

Point Reliefs  Optional
Edge Rip Cptional
Rip Connect  Optional
Bends Cptional
Corner Reliefs Optional

Define Refs Info
Cancel
Figure B Model after converting into
sheetmetal component by removing Figure C The SMT CONVERSION
the bottom surface dialog box
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INTRODUCTION TO Pro/SHEETMETAL Walls

N

Figure D The solid model after being Figure E Model with the edge
converted into a sheetmetal component rip, rip connect, and bend
features
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INTRODUCTION TO Pro/SHEETMETAL Walls

* Creating Cuts in the Sheetmetal Component

D’_’] $Ssled a sketch. (If an internal sketch is preferred, the "Define” option can be found in the Placement panel. ) o [ Sketch - l

[O)a EFers 1% 4 Bl - Il Yo v X

Placement Options FProperies

Figure A The Extrude dashboard

* Remove material normal to both Driven and Offset surface button
* Remove material normal to Driven surface button

* Remove material normal to Offset surface button
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INTRODUCTION TO Pro/SHEETMETAL Walls

Creating the Flat Pattern

Frimary wall
/ - -
\ ~

\/

N

:

Figure A Model used for the Figure B Model after creating
flat pattern the flat pattern
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Tutorial 1: Creating the Cable Box Base

1. Create a new part file and select Sheetmetal as the sub-type in the NEW dialog

box, as shown in Figure. The Use default template option is selected so that the part
uses the default sheetmetal template.

2. Click Extrude. g

3. Select datum plane FRONT as the sketching plane and datum plane TOP as the top
reference.

4. Sketch the section as shown in Figure.

5. Type [0.08] as the thickness.

6. Modify the radius dimension to [.13] and exit from Sketcher.

7. Extrude to a blind depth of [12]. The completed wall feature appears as shown in

Figure. |
[ — Tvpe — Sub-type
8. Save the model and erase it from memory. e 2
- Composite
ke & Sheetmetal
& 00 o Aszembly
L ¢ g Manufacturing
o “ Drawing
. Fomat
- — T ' B Repat
Il Y 2 50
\ _A ' TOP J MName |cable_box_base
— rﬁ o l ¥ Use default template
| Cancel |

|
i 0,50
|
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Tutorial 2: Adding Walls to the Cable Box Base

1. Open CABLE_BOX_BASE.PRT (tutorial 1 part)

2. Click Flat.

3. Pick the lower green edge to attach the wall as shown in Figure.

4. Use the default bend angle of 90 degrees.

6. Click Shape and Sketch and sketch the section as an open
section consisting of three lines as shown in Figure.

7. Exit Sketcher when the section is complete and orient to the
default view.

8. Click Relief and select Obround

10. Enter Value and type [0.20] for the relief’'s width.

11. Define the same relief for the other end of the wall.

12. Click OK in the dialog box. The part should appear as shown in
Figure.

13. Create a similar flat wall on the opposite end of the cable box.
Use obround relief on both ends of the wall. Make this wall
reference the first flat wall (that is, no dimensions are required for
the second flat wall). The part should appear as shown in Figure.

14. Save the model and erase it from memory.

0.

59

Attach to the green _/'

lower edge

TEI Kpiitng O rre
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Tutorial 3: Unbend and bend back

Click Unbend

Select the bottom surface to remain fixed.

Select unbend all and done, to see the shape of the unbend feature, to check if
geometry overlaps.

Click Bend back

Select the bottom surface to remain fixed.

Select bend back all and done to see the bend feature again

WN =

4.
5.
6.

CAD/CAM/CNC 71
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Tutorial 4: Creating an Unattached Wall

1. Open CUSTOM_SHIELD.PRT.

2. Click Offset.

3. Pick the surface on the right-hand side, as shown in Figure.

4. Type [0] as the offset value.

5. If necessary, flip the arrow outward (to the right). Click Okay.

6. Type [.05] as the thickness and click OK.

7. Create an unattached offset wall on the other side. Notice that
the Unattached option is automatically selected when you click
Offset. Type [0] as the offset value and add the thickness to the
outside (to the left).

8. Click Planar.

9. Pick the FRONT datum plane as the sketching reference. Flip the
arrow outward.

10. Pick the TOP datum plane as the top reference.

11. Pick the top datum planes and the two vertical surfaces as
references for the section, as shown in Figure.

12. Sketch a horizontal centerline along the TOP datum plane.

13. Sketch a rectangle, symmetric about the centerline, where the
vertical edges lie on the referenced surfaces, as shown in Figure
14. Complete the feature when finished sketching.

Pick this surface
from which to

offset AN Top

[

FR

/S 4§
- N

RN

Pick these

7 surfaces as —
‘ references
@ b

—

5L BE i 0.50
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Tutorial 5: Unbend and Bend Back

1. Create a new part called BEND BACK using the e

l—L—-{:‘
default template. ,\
2. Create an extruded wall using the dimension s
scheme shown in Figure (use an equal length
constraint for the horizontal segments). Create the wall
on both sides of the datum plane. Type a blind depth of 20,10
[6.0].
3. Click Unbend.
4. Pick the surface shown in Figure as the one to
remain fixed while unbending. A
5. Click Unbend All > Done and click OK in the dialog N
bOX. |4, 0d | -
6. Extrude. |

7. Sketch on the large top face of the part.

8. Sketch the cut as shown in Figure.

9. Add the thickness to the outside of the cut. Type a
thickness value of [0.3].

10. Click Thru Next for the depth of the cut. The
completed feature should appear as shown in Figure.

—

7 L 7\
/ Pick this surface to / i
,"III remain fixed i
l ﬁ = 5.00 |
/]
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Tutorial 5: Unbend and Bend Back

11. Create a similar cut through the bend on the other side of the AR D

part.
12. Bend back WL‘

13. Pick the surface shown in Figure to remain fixed.
14. Pick the two surfaces shown in Figure.

15. After picking the two surfaces, click Done Sel > Done Refs. o et s
16. Type [yes] at the prompt for the contour to remain flat.

17. Type [yes] for the second contour. The part should appear as
shown in Figure.

18. Save the part and erase it from memory.
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Tutorial 6: Forms for the Cover

1. Open COVER.PRT.

2. Click Form > Die Form. Accept the defaults of Die and Reference
in the OPTIONS menu.

3. Select FORM1.PRT for the referencing geometry. The form part
opens in a second window along with a component placement
window.

4. Align the front of the form and the green underside surface on the
cover part, as shown in Figure.

5. Align Offset DTM1 (yellow side) on the form part and the right side
wall of the cover, as shown in Figure. Type [-4.33] as the offset value.
6. Mate Offset DTM2 (yellow side) on the form part and the bottom
end surface of the cover, as shown in Figure. Type a value of [-6.33].

7. The Message Window prompts, “Form feature can now be placed”.
Click Show Placement to preview the placement of the form, then
click Done to complete the placement.

8. Pick the front surface of the form as the boundary plane, as shown
in Figure. Pick one of the rounds that touch the bounding plane as the
seed surface.

9. Click Preview > OK to place the form. The part should appear as
shown in Figure. SEmm——

— Align front of form to E——

J underside of cover \
|

|

|

Mate Offset DTM2 and
end surface of cover by
-6.33

Align Offset DTM1
and right-hand side
of cover by -4.33

[ Boundary
Plane
Seed
Surface
! By
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Tutorial 6: Forms for the Cover

10. Create the rectangular cut shown in Figure. Locate the cut from the
same end and side surfaces used to locate the form feature.

1. Create an unbend feature with the top surface remaining fixed. As
shown in Figure, the form geometry is not flattened.

2. Click Form > Flatten Form.

3. Select the optional Form element in the dialog box and click Define.

4. Pick the recess created with the FORM1.PRT part.

5. Click Done Sel > Done Refs.

6. Click Ok. The form feature is flattened.

8. Save the part and erase it from memory.
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AoKnOEIg

2TN OUVEXEIQ AKOAOUBOUV AOKAOEIC OXETIKEG ME TN OIANOPPWON EAACUATWY.

TIC AOKAOEIC aUTEG TTPETTEI va TIG UAOTTOINOETE OTO AoyiopikG Tou PTC Pro Engineer Creo 2.0 kal va TIg
QTTOOTEIAETE OE NAEKTPOVIKI) HOP®I UEXPI TO ETTOUEVO PABNUA (MEXPI TNV NUEPA TOU ETTOMEVOU POBAPATOC, TTPIV
atré autd). MTTopeiTe va XpNOILOTTOINCETE TIC OONYIEC TTOU TTAPEXOVTAL, ) va XPNOoIMoTToINoETE OIKO 0ag TPOTTO
OKEWNG KAl UAOTTOINONG TWV QOKAOEWV.

Znreital va TapadoBouv Ta avTioToIXa apXEia oXediwv.

Madi pe Ta apxeia autd TTPETTEN va TTapadoBei Kal avagopd, oTnV OTToia Va TTEPIYPAPETA:
H diadikaoia uAoTT0iNONG TWV AOKAOEWV
H peBodoAoyia TTou akoAouBrioaTe Kal N por TwV EVIOAWYV OTO AOYIOUIKO
MBava TTpoBARuaTa kKal 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 TWV ACKACEWYV (JE AVTIOTOIXN TEKUNPIWwoN)
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Aoknon 1 - Pro/SHEETMETAL

> Tutorial 1

In this tutorial, you will create the sheetmetal component of the Holder Clip shown in
Figure A. The flat pattern of the component is shown in Figure C. The dimensions are
shown in Figures B and D. The thickness of the sheet is 1 mm. After creating the sheet

metal component, create its flat pattern.

(Expected time: 45 min)

e 0 =294 =
9 813 i
—26 N\
~

1 T}

44 N @ / 13p

{ /S L _ +

R7 22
88

Figure A Model for Tutorial 1 Figure B Top view of the Holder Clip

TEI KpAtng
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Aoknon 1 - Pro/SHEETMETAL

Cornegr raunds = Zmm
—-{13 27
* :
i ~ !
_ / A
i o
b 40— =
Figure C Flat pattern of the component Figure D Front view of the Holder Clip

The following steps are required to complete this tutorial:

1. Create the base feature, which is an unattached flat wall. The sketch of the base

wall is shown in Figure E. The model similar to the one shown in Figure F is
displayed in the drawing area.
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Aoknon 1 - Pro/SHEETMETAL

i | i‘ﬂso_— \
32?00 26.00 22700 : 32‘100 l
i*‘—jj “““ e 7
Figure E The sketch for the base wall Figure F Model of the base wall

2. Create the flange walls on the right, left, and front edges of the base wall, refer to
Figures G, H, |, J, K, and L.

N
T

Attachment
edge

Figure G The attachment Figure H Model with the flange wall
edge for the flange wall

Flange wall
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Aoknon 1 - Pro/SHEETMETAL

o B

The secaond

/ﬂange wiall

Figure | Model with the flange Figure J Model after creating
wall created on the right edge the flange on the left edge

- -
. ot
// .n/‘-

Attachmeant
edge

The flange
wiall

Figure K The attachment Figure L Model with the flange wall
edge for the flange wall
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Aoknon 1 - Pro/SHEETMETAL

3. Next, create a cut feature on front flange wall. The sketch for the cut feature is
shown in Figure M. The sheetmetal component after creating the cut feature is
shown in Figure N.

H-I ir:a.oo ,—"/’

Figure M The sketch for the Figure N Model after creating
cut feature the cut feature

4. Create a flat wall attached to the flange wall created in the previous step, refer to
Figure O.

i
”

The flat
wall

Figure O Model after creating the flat walls
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Aoknon 1 - Pro/SHEETMETAL

Create the flange wall. The attachment edge for this flange wall is shown in Figure P.
The model similar to the one shown in Figure Q is displayed in the drawing area.

Attachment
edge

Figure P The attachment

Figure Q Model showing
edge for the flange

the flange wall
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Aoknon 1 - Pro/SHEETMETAL

6. Create the next flange wall on the front edge of the base wall. Select the base wall
as shown in Figure R. The model, similar to the one shown in Figure S is displayed
in the drawing area.

Attachmerﬁ?P\

edge

Figure R The attachment edge Figure S Model showing the
for the flange wall flange wall

A
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Aoknon 1 - Pro/SHEETMETAL

7. Create the round and chamfer features, refer to Figures T and U.

Chamfered
edge

Figure T Model after the creating Figure U Model after creating
the round feature the chamfer feature
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Aoknon 1 - Pro/SHEETMETAL

8. Create the hole features on the Top and Bottom Walls, refer to Figures V and W.

£ £

Figure V Model with the cut Figure W Model with the cut feature
feature on the base wall on the bottom flange wall

9. Create the flat pattern of the model, refer to Figure X.

Figure X Model after creating
the flat pattern

10. Save the model and close the window.
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Aoknon 2 - Pro/SHEETMETAL

> Tutorial 2

In this tutorial, you will create the sheet metal component shown in Figure A. The

dimensions are shown in Figures B, C, and D. The flat pattern of the component is
shown in Figure E. The thickness of the sheet is 1 mm. After creating the sheetmetal

component, create its flat pattern. (Expected time: 45

min)
100
15 70
}
10
® ot
— - ~f- 20
P o
013
TYP. 45
Figure A Model for Tutorial 2 Figure B Top view of the model
CAD/CAM/CNC 87
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Aoknon 2 - Pro/SHEETMETAL

—R&

! | i
i /’f i 13
A
R3 i
10 45

Figure C Left-side view Figure D Front view of Figure E Flat pattern of
of the model the model the component

1.  Create the base feature, refer to Figures F and G.

10000

50.00

Figure F The sketch for the base wall Figure G Model of the base wall
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Aoknon 2 - Pro/SHEETMETAL

2. Create the hole feature on the top surface of the base wall, refer to Figure H and
pattern the hole feature, refer to Figure I.

Figure H Model after creating Figure | Model after creating the
the hole feature pattern of the hole feature

3. Create a flange wall on the right edge of the base wall, refer to Figure J.

Figure J Model with the flange wall
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Aoknon 2 - Pro/SHEETMETAL

4. Create the cut feature, refer to Figures K and L.

|
i
3.00
! 2500
150 2 -
|
|
6.00 i
|

Figure K The sketch for the cut feature Figure L Model with the cut feature

5. Create the next flange wall attached to the wall created previously, refer to Figures

M and N.
Figure M The attachment Figure N Model with the flange
edge for the flange wall wall flange wall

A
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“’?‘Zf{?‘* TEI KpATtng Copyright© CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 90



Aoknon 2 - Pro/SHEETMETAL

6. Create the two flange walls along with the cut feature on the left side of the base
wall as created previously, refer to Figure O.

Figure O Model after creating the flange walls and
the cut feature on the left edge of the base wall
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Aoknon 2 - Pro/SHEETMETAL

7. Create the flat wall on the front edge of the base wall, refer to Figures P and Q.

1oty |

10.00

Figure P The sketch for the flat wall Figure Q Model after creating the flat wall

8. Create the flat pattern of the component, refer to Figure R.

i

U
.

Figure R Model after creating the flat pattern
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Aoknon 3 — Creating a box

1. Create a new sheetmetal part called BOX.

2. For the first sheetmetal feature, create an extruded wall using the section
shown in Figure, sketched on the TOP datum plane.

3. Type [0.12] as the inside wall value to maintain the proper dimensioning
scheme. Make sure that the 0.35 dimension belongs to the inside (thickened)
portion.

4. Extrude the wall to a blind depth of [10.00].

5. Create a flat wall.

6. Pick the green edge indicated in Figure to attach the wall.

7. Use the default bend angle of 90 degrees.

5. Sketch the wall as shown in Figure. After finishing the sketch, click No
Relief and type [0.10] as the bend radius.

6. Create another flat wall so that it closes off the end of the box and
Pro/ENGINEER miters the corner automatically. Use the default bend angle
of 90 degrees.

30

: 5.00 '
_FROAL LTOP

h]

S
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Aoknon 3 — Creating a box

7. Pick the edge shown in Figure. N
8. Sketch the section for the wall, as shown in Figure. You do not need to add \\Mﬂmwdge
dimensions, but add the appropriate references. Notice that the side of the sketch N\ e
crossing the bend is beyond the Sketcher point. Pro/ENGINEER, therefore,
miters both walls at this corner.

9. After finishing the sketch, click Relief and use the Rip relief option for the right
vertex, as shown in Figure. Type [0.35] as a bend radius.

10. Create another flat wall for the other end of BOX.PRT. Use the default bend
angle of 90 degrees. Pick the white edge indicated in Figure.

11. Sketch the wall using the section shown in Figure. After finishing the sketch, N
click No Relief and type [0.10] as the bend radius. of edge

45400 L
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Aoknon 4 — Creating a Twisted Secondary Wall

1. Create a new part called TWIST.PRT.

2. Create a flat primary wall (Planar) as shown in Figure.
3. Click Shapes > Twist 2.50
4. Pick the green or white lower edge of the wall, as indicated in >0
Figure.

5. Click Use Middle to create a datum point at the midpoint of the
selected edge to locate the twist axis.

6. Type [2.0] as the start width. The default value is the length of
the selected edge.

7. Type [2.5] as the end width.

8. Type [2.5] as the twist length (Ilength after twisting).

9. Type [90] as the twist angle.

10. Type [4.0] as the developed length. This represents the length
of the wall if you unbend it.

11. Click OK. The completed part appears as shown in Figure.

12. Save the part and erase it from memory.

2.[][]-EES

LAZTHICK

N

ick this edge to
attach the twist

4 00REV. L
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