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Abstract: In this study, an expert system was developed tpraairicycle four bar
mechanism with control of transmission angle. Ddfdé types of available
synthesis methods are studied and the suitabléesistprocedure is selected for
developing the expert system.
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INTRODUCTION

Having understood the importance of four bar meigdmarin machinery and industry, it becomes
imperative to develop an expert system for four mbachanism, in order to obtain the best suitable
possible mechanism, in the direction of desiredionotA mechanism is a device that transforms
motion to some desirable pattern and typically tpsforces and transmits power. The process of
obtaining the suitable mechanism is, in fact, @®ated analysis for a random determined mechanism
and finding of the best possible one so that iiccmeet technological requirements, and it is most
often used in dimensional synthesis, which imptiegermination of elements of the given mechanism
[lengths] necessary for creation of the mechanistiné direction of desired motion. Computers play
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an important role in all engineering disciplineg;luding design synthesis and analysis. Synthesis a
analytical techniques become too cumbersome to ydand for finding the best synthesized
mechanism for given set of inputs and, of counse tconsuming. The expert systems can be one of
the solutions for this. Expert systems have emergeduseful, deployable systems that are
operationally used.

Literature Review: Ngale Hauliet al.! published a case study of optimal synthesis ofaagy four
bar mechanism used in hand prosthesis. It is shbainthrough a comparative study, it is able to
select the number of points and the position oheacsatisfy the performance criteria. This study
permits to confirm that the three position syntedeads to a null mean quadratic error. Rundgren
Briar? developed an approach that found an optimizedaplfour link mechanism that produced a
resistance force curve that matched a desired hgtnamgth curve. This work furthers the discipline
of mechanism design by combining dynamics intotergdinkage synthesis methods, resulting in an
improved synthesis method that includes both sttt dynamic effects. Shrinivas Balli and Satish
Chand considered transmission angle to reduce the salusipace for the design of five-bar
mechanism with variable topology and suggested thadeto synthesis a planar five bar mechanism
of variable topology. Varbanost al.* produced an excellent compilation of expert systenplanar
mechanisms design. This expert system is develdpedncluding the other classes of planar
mechanisms with higher degrees of freedom.

METHODOLOGY

Once the analytical solution procedure is deriv@daf particular mechanism, it can be quickly solved
with the computers. A computer will make the taskchn more palatable. In this expert system, the
kinematic synthesis and analysis module has beegrated. Here, the user provides the ground link
dimension along with the desired angle of swinghef output link along with the angles of swing of
the input link according to his interest dependipgpn the space constraints of which the links can
rotate. During the synthesis routine of the expgstem, the program first selects the initial mimm
values of angles of the input link (the three posi of the input link) and calculates the link
dimensions of the other three links and is tabdlatéor this set of linkage, the minimum and
maximum transmission angles are determined andt@tedated. Next step of the expert system is to
select the next incremented set of input links famding the links dimensions and also the minimum
and maximum transmission angles and these areatabulThis process is continued till the last
incremented set of input links. Thus, many suck sétinkages with their minimum and maximum
transmission angles are obtained and are tabulAfeat. calculating all the possible linkages within
the given set of inputs, the step of selectingliést linkage comes into picture. The best linkage i
selected by the program itself depending upon thigmoim transmission angle found from the
tabulated results after synthesis. There may bescafere the transmission angle is optimum but
with improper link proportion which would be diffitt when it comes into fabrication of the linkage.
So the program selects the linkage which has optitmansmission angle and also with feasible link
proportion. It allocates points for each linkagé &ed selects the linkage with highest points a&s th
best linkage. The kinematic analysis can be pe#drfor the linkage selected.

RESULTS AND DISCUSSIONS

The actual process of solving the synthesis problesidone on a computer. The inputs pertaining to
the present problem has been given to the expstersymodule. The developed expert system is used
to obtain the dimensions of the double rocker tmarmechanism.
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Input: Fixed link length 1= 450mm

Desired angle of swing of the input lir ® =30 d&g

Range @ = 60 deg

Desired angle of swing of the output li ¥ = 10 d&g

Fange =110 deg

Synthesis output: R1 = 450mm; R2 = 131mm; R3 = 584R4 = 209mm

Table 1: Spreadsheet showing the synthesized results

Fhi 13 16 21 24 27 30 33 56 39
sl no 0 1 3 3 4 2 5] T’ &
r 450 450 450 450 450 450 450 450 450
r2 1311085 3720421 127.2518 1T4.1883 196176 2052815 201.3642 1858719 132.314%
rd 02445084 4221358 395.0058 3823203 ITREED 3631725 10920872 2ETA253 4085571
rd 208.7745 BT 4833 1855309 2711308 3120859 3356208 3464313 2408922 348689
til B65.3413 S26.8033 T1847T76 8276372 BER191 220848 9371827 w40.9804  937.541
min ta 852543 B4 4844 BIGBO0E 8284324 B1.9T581 81.07882 BOAET29 TH21032 724102
max ta BoOETH1 BBBETH1 BR.9ETS1 A8BETE1 BDU5333T 8005216 BA.52H14 BT OR3IY  8T.33832

B5.2543 8448044 0368008 8284324 8197501 S1.07882 B015728 TE21032 T8.24102

max of min TA 1 2 3 4 5 & T L a
15 14 13 12 11 ia A i T

B9.98T751 80 06751 BOO68TS1 S0DETS1 8953337 8005216 BA.52514 BT 9537 48T.338Q

max of max TA 1 2 3 4 5 & T i @
15 14 12 12 11 10 a a T

10076265 1054312 1029082 1003319 9743714 9431807 0096265 8743381 B3E6TES:

Max TA Diff 15 14 13 12 11 i a 8 T
1 2 3 i 5 ] T ] ]

2114766 171,394 1676141 1651899 1626786 160296 1550814 1560654 1557229

Max CV TLL 2 1 3 15 14 13 12 1 4
i 2 3 4 5 G T i ]

A7 45 45 45 43 42 41 37 32

Basl Synthesises 1 4 L] g 2 3 T i L]

Table 1 shows the computed result for the above mentionpdts. The program tabulates all the
possible set of linkage within the given range ailbt points depending upon its optimum
transmission angle and the feasible link propogtiorhe best synthesis is selected by the program
itself which obtains highest points. The first gets 47 points and fourth set gets 45 points. Toere
the first set of linkage is the first best syntkemnd fourth set of linkage is the second besthepid

and thus it has been sorted in descending order.

CONCLUSION

A computational system ‘expert system for four im@chanism’ for synthesis and analysis of double
rocker four bar mechanism is developed.
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