7Y-00 yoe D osleubs AE 0993 AYAY 313 o ()30 Lo (Jw Idio Ao

rdg Sy ele dsliale =
=
= i
I Sl (qwiigo :
mme.modares.ac.ir u’Tf.",_«'nbéh

Jaio (A Dol O 1 ol Sy Slamio p ke oSO dng p 5 (b
TS L jale [y o o AL Saams Lid jusan (oY 95 (50l (i s

R R

Sl inio olRazsly «SlSe gudiges oluaiily =Y

Dl o olRuzsly «SlSe guigs ol Y
mohammadi@nit.ac.ir FY\FA-YWSY iy Ggdio (bl #

LRV Al wleYb!

4 sl oty sl pIbolan] (oyel wilo als po 43 390 (gla il )l 5 Lacl o (od <S> 2l oy ate 5 45 (3 ey ol gy Ao
a3l s slogl o Slgicge 85 3550m 03938 p30lSe & S B b ol s Sy (oY) ko a3 A 2529 gy T o Tk

iy R . St L WAV ANV
bl 2R L B ) (H a8 2l g RinhST g eBd el a3 5 (A Gl Cage cdale )3 (iom 5 ol Sy (rizeed WAY sl YF scule o)
b il ) @ Gallasl Il lan B oad @l gy dlie (! )5 )8 Jdo pyx ok (gile g S lgisd cguas g3 oy WS Dl Ll
Pl oY) b 50 eislilun oz p il (Sunlins 3,5kee 3ste sebaincs anl yol () 3855 sloy ol 1 Sy s Jolho 31 o3kizual £y Jolie
015 o3l (PRBM) o a4 Jo jl py Jeolio (silote sl blods (3Sls py Jolie L kil (65508 o)95 oSgiies oS A
-l clio U b g (giloairr o yeSl 5l edlitl b py Jeolie (huw Nigd e Jdo (iom loyd bpys Jolie ol )3 &S ol Sl
asuie wdal Cundds gl g (3ae Jlte ol ookl b .l o okl (pS0) @l pladjl (g, 158 (Sjlwaie sl Bgd e (55l

29 o)) (Senlind 5,Shas a0 coleg )3 g (8 drgly s (i8IS Corge Wil oo p3lKe U 3 py5 Jeolie 5| odlitnl & ol 0

Optimal compliant design of a planar linkage for decreasing the
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In practice, clearances in the joints are inevitable due to tolerances and defects arising from
Received 18 November 2013 design and manufacturing. It is well-known that in the presence of clearance at one joint, the
Accepted 04 December 2013 linkage gains an additional uncontrollable degree of freedom which is the source of error.
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vailable Online 14 June Moreover, these joints undergo wear and backlash, resulting in poor accuracy and repeatability,

and so cannot be used in precision mechanisms. The model of continuous contact is used here.

Keywords:

CO{npliamloims Therefore, joint clearance was modeled as a small link with the length equals to the clearance. In
Clearance this paper, a method is proposed to alleviate the undesirable effects of joints clearances. This
Optimization improvement implemented using compliant joints. The compliances are introduced locally in the

form of flexural hinges at the two oscillating revolute joints of a four-bar crank-rocker linkage.
Moreover, pseudo-rigid body model is used for modeling the flexures. An optimum design of the
flexural hinge for minimum objective function is deduced and used to modify the conventional
mechanism. The PSO method is used for optimization process. An example is included in which
we show that introduction of compliance will modify the dynamics performances of the linkage.
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1- Compliant joint
2- Particle Swarm Optimization (PSO)
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4- RSSR: Revolute, Spherical, Spherical, Revolute
5- Anti-Symmetric Double Leaf-Type Isosceles-Trapezoidal Flexure Joint (ADLIF)
6- Pseudo Rigid Body Model (PRBM)

oy

1- Notch-Type Joints (NTJ)
2- Leaf Springs (LS)
3- Film joint
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