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SUMMARY

This project has to do with computer aided design of a mechanical
assembly. It shows the various equations which are necessary for designing a
machine element. Also it shows the different software that is used for
visualization and the steps needed to design that element.

It also shows the advantages and disadvantages of using CAD software for
visualization purposes.

Finally it shows how simple a mechanical assembly can be shown with the
aid of CAD software. The program used for visualizations is Autodesk's Inventor

9 Professional Version.



ACKNOWLEDGEMENTS

I would like to express my thanks to Mr. Paraskevas Demetriou and Dr.
Costas Neocleous for their invaluable help, advices and support throughout the
whole time, from the beginning of the project until its fulfillment.

I would also like to thank my family for their support and for the patience
they have shown me all these years.

I dedicate this project to my grandfather

Iacovos Antoniou



LIST OF CONTENTS

Title of Section Page
LI G 7T —————— R AR -2-
ACKNOWLEDGEMENTS.............. AR ———— T R— -3-
LIST OF CONTENTS cisicsssnisnvinsuosnsnnnumsssnnsunsnensnnasannnuusnsnasssetnismsesnsnsniassains -4-
LIST OF FIGURES .cicriossnsconnnonnsnnsunrennnnnsnissaiassasssnnsvsoosmasnsnssnsnsansnssmusssiasssssnn -6-
LIST OF EQUATIONS........cenusuninees S — ERURERR—— -7-
ABBREVIATIONS . coxssusssuonnsnssnesssmmusamsuinwusssnnsisnesss sfoussananussissi vanessss sasssanssn -8-
CHAPTER 1 INTRODUCTION...c.iccnummmmnnmnmumnnmnnansnassnusnnvanenssasasavnussninn -9-
1.1 Aims and Objectives.........c.cvieiiniiniiniessnnes RPN R— -9-
1.2 INrOAUCHON coscusissisinmsissminuisirsmvis e s s e sy -9-
1.3 History of CAD software..........c.cccseismnnninmnmnnncinennenen. -10-
CHAPTER 2 DESIGN PROCESS.....c.:cicnmumnmsnenssnssnsrsnanans T Py -12-
2.1 Design Process......... eV T R R T — -12-
2.2 MAterialS.cisreiseressneisernssnmssssrisasssrsesasssssnssnsssssnssasssssrsnenssnss=d 2
2.3 Equations for estimating stresses on the main screw........... -13-
2.4 Equations concerning the body dimensions..........ccettereannane -15-
CHAPTER 3 AVAILABLE SOFTWARE........cicoonninmmnnmanmnsinmmnmsarsnsasnnnssnsnns -17-
3.1 AutoDesk INVeNntor.....coiecierininmresinminsiniienisssissssscssssssssesasane -17-
3.1.1 Various applications of Inventor.........cciereuinernacreinsisensasns -18-
3.1.1.1 Industrial Applications........ccvccemiamsainasernassansmnansirannnne -18-
3.1.1.2 Industrial machinery and equipment.......c.ccuerernnnseenaanee -20-
3.1.1.3 Consumer Products.......c.cccammmmsmssnanrasresinsnnesseassnsnan -21-
3.1.1.4 Building and Plant equipment............. esrerasrasssesaransanan -21-
3.1.1.5 Transportation.....c.ceissiscirsssnesseseessasearssnsesssnssnasinsissnas -21-
3.1.1.6 Medical Equipment.....c.ccorcimmmanmenrmssammernsressssnensn -21-
3:1.2 Features.....osvesmsemennsnmmnnsnsensrasenpunynsannns N ————— -22-
3.1.2.1 Efficient DeSign......ccivrerernnnsssairesssnnsrans SRR — -22-
3:1.2:2 Accuracy Matlers. aussommussmumsssmsssvanaimesnsas -23-
3.1.2.3 Cost-Effective DesSign....c..cuururnisntesissrermsnmannestassansassens -23-
3.1.2.4 Faster Time to Market.........ccoisunresnninnsnnnnresenssssentaaneans -24-
3.1.2.5 Design Quality.....ccnumninimmsnsisnsinsnsssmsssiy -25-
3.2 AutoCAD Mechanical....cccuerecrnassnnsnianinassnnnnnnns e —— -26-



3.2.1 Features of AutoCAD Mechanical....c..cccerenienienremrannnirnninae -26-
3.2.1.1 Reduce Complex and Repetitive Tasks......c...cicurmerrarnans -26-

3.2.1.2 RedUCE @ITOrS. . iiseiessenisarnsinssesinsnssnssnssnssnssnensnnnassnssnnsa= L™

3.2.1.3 Increase Drafting Productivity....c..ccorineinesnarencainannan -32-

3.2.1.4 Communicate and Manage Design Data.................. =34~

3.3 AutoDesk Mechanical Desktop........useemeeasreneaanens PERR— |
3.3.1 Introduction.....ccsiseseessemsmsenisnceas TR RR——— -35-
3.3.1.1 Capabilities of Mechanical Desktop........c.... PRVEERR—

3.3.2 Conclusions for Mechanical Desktop.....cc:sareensennss IRER— ¥
3.4 CATTAscsssinsumsssunnmunonvanssvasss R R B O

c % T W o Y § 7 W [T | (] LRy p————————————— -39-

3.4.1.1 Domains objective......c.ccccacnmiansamsannisinasnnisnnnaensinanannnnns -40-

3.4.1.2 Product Overview..........cccu.. D R — | T

3.4.1.3 Customer Benefits.......cccccasinmmnnisennnssnnsnnsesisansassasnansans -41-

3.5 Pro/ENGINEER.........cccsenrenie I ——— -43-
3.5.1 Features.......cc.cceiremaninaneninannnanns B . ) o
3.5.2 Product Capabilities.......ccccureerarrans snasssesasasnsansannasnennsassenna=dg=

3.5.3 Customer Benefits........ccousrenerensene R

3.6 701 [0,/ £ SRR ———————— PURRIPURNIPPERRENERRIRERRIE . | L
3.6.1 Product Categories..........cuiesnusneese . earssssranrnne -46-

3.6.2 Features and Benefits........ccciammiimainasneinninesnssninnnnnnaneas ~47-
CHAPTER 4 DESIGNING USING AUTODESK INVENTOR PRO........... -50-
Needs Analysis Phase..........c...coecvvamnannes S -50-
o, vy 0T o o | L TR ————————————————— .

LR E

Decision Making Phase.......c.ccoutermereanmimmiinninmmemsainnimsisanns -51-

£
3

Optimization PHasSe . ccressrmmnssnssnnmnnnnnssummumnnmenusnunansnnxnsn -52-

G L

Presentation Phase......cc.ccccerinmrenmenienamnnnmamanannasisann=52-
CHAPTER 5 ADVANTAGES-DISADVANTAGES OF USING CAD........... -53-
5.1 F.Ta L7711 - (o [ ARSI ——————— -53-
5.2 Disadvantages.....ccivcisinsinnisinnensennnnsanssnsssssansaasansssssnsnenss= G~

(200 ], Tt lL] L4 e ] | LR S m————n— S ————————— w=55-
REFERENCES llllllllllllll SE NN U NN ESEENIEEIENTENNENS RIS NENNIRNEIANIRASNIIDEEERUENTNTNOUEENETS -57-

APPENDIXA ------------ GBS NUNEIUNENNNNS0E0INIIENNEEANANNAENINA0CANNNUNNOREENINEEEUNUASUNINNEDERRES -58-
BIBLIOGRAPHY........cceeueue R A R R N



