
FINAL YEAR PROJECT REPORT 

ADVANCED DIPLOMA IN MECHANICAL ENGINEERIMG 

SCHOOL OF ENGINEERING 

MARA INSTITUTE OF TECHNOLOGY (I.T.M) 

SHAH ALAM 

SELANGOR DARUL EHSAN 

COMPUTER AIDED ANALYSIS,' 

OF PLANAR LINKAGE MECHANISMS 

BY 

ZUHAIRI HJ. ABD WAHAB 

AND 

SAZALI KEMIN 

MAY z990 



I 

ABSTRACT 

., 

The main objective of t.his project.·· is t.o prepare a 

suit.able program on ,kinematic analysis of planar four bar 

linkage . and planar. slider crank mechanisms. These mechanisms 

have been selected .. because . t.hey form.· t.he basic element.s of
.• 

most. inachirie_:,s: - and because t.hey are easily adapt.able t.o · t.he 

teaching- of fundamental kinematic . principles. Once t.hese

principles are fully. understood, it. is comparat.ively easy

to . apply t.hem t.o t.he· analysis of more complex mechahisms. 

The computer prog-rams listed in· t.his report. are based 

on. . vector met.hod and calculus met.hod. The programs are 

writ.t.eh in FORTRAN LANGUAGE. Throug-hout. our work, we try as 

much as possible t.o make t.hese programs simpler and easy t.o 

be underst.ood. -

' .

To apply t.hese prog-rams, t.ypical:1,y, t.he link leng-t.hs o:f 

t,he mechanism,t.he crank ang-le and lhe ang-ular velocit.'y must 

be known. From t.hese. dat.a_, t.he required velocit.ies and 
'>• 

accelerations can be con:iput.ed for any... specified · angular 

position of t.he crank in -it.s mot.ion cycle. 
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1;0 INTRODUCTION 

·The major goal · of t.he engineering . profession is t.o

design ,and manuf'a�t.ure .market.able products. of' high qualit.y. 

Today's industries are utilizing cpmput.ers in every . phase oi 

,t.he design, manag-emen�, ;manuf'act.ure, and storage of t.heir 

products. The process of design and manufact.ur·e; beginning 

wi't.h an idea and en�ing · wi t.h a final product., is a closed 

loop process. Almost. every link 'in t.he loop can benefit. from 
I 

t.he power of' digit.al computers; 

1.1 Computer- Aided Analysis <CAA) 

The comput.er.-aided analysis process<CAA) 
' ' ' 

allows t.he 

engineer t.o simulate t.he behaviour · of a product. and modify 

its design prior . t.o actual product.ion. In contrast., prior t.o 

the int.reduct.ion of CAA J ,t.he manufacturer . had to · const,ruct,

and test. ' a series' of prot.ot.ypes, a process· which was not. 

only t.ime consuming but. also cost.ly. Most. optimal design 

techniques require r-epet.it.ive analysis process�s� Al�hough 

one of' the major goals of .an au�omat.ed factory is 

computer-aided design, computer aided analysis techniques 

must. ,,,be · developed first. . 

CAA techniques may be applied t.o the st.udy of' 

elect.r-ical and · electronic ciJ:"cuit.s, · st.ruc't.ures, · or 

mechanical systems� The development. of algori t.hms for 

analyzing electrical circuits beg-an in the early days of' 

l




