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ARTICLE INFORMATION ABSTRACT

Original Research Paper Static balancing is one of the most valuable strategies in manufacturing and industrial designing.

Received 29 June 2014 This paper deals with the static balancing of parallel mechanisms. Using counter-weights and

Accepted 04 August 2014

springs, and their combination, are the most popular methods in this procedure. In this article,

Available Online 15 N ber 2014 : . . X . . . .
variable Dniine ovember theories and formulas of static balancing, and springs, taking into consideration the end effector

Keywords: with constant-weight, using counter-weights and springs are addressed. As case studies, three 3-

Static Balance DOF planar parallel mechanisms, namely, 3-RRR, 3-PRR and 3-RPR with constant-weight are
Parallel Mechanism investigated. A static balanced 3-RRR is modeled and validated in Adams software and fabricated
counter-weight using a combination of spring and counter-weight. This mechanism is manufactured in Human
spring

and Robot Interaction laboratory (TaarLab). Moreover, a cable parallel 3-DOF mechanism using
static balancing concept is designed for which variable weight is considered at the end-effector.
The crane benefits from static balancing of variable weight that causes the power actuators just
use in relocation the counter-weight in XY plane that is obviously less than the power needed to
relocate the main load across the gravity direction. The advantages of these kinds of mechanisms
consist in reducing manufacturing and operation price, increasing the safety and using less power
in actuators.

variable weight

I ead o3g 131 laans (b Slidos pge Slegdge 5 ' olia! Jobs

5 sl il e b wlpe Seelns L5, o bl Jols
Sedge s 5 Wy5iz0 0, Shae Sl 0 ool ) LialS cel priman ot 9 Sl aiz Sllepl laol ton s piilie (Sl 5 28

il e S, sloplSe bl ol axllas ol Lol Gas sl

doddo )

1- Static balanced

Please cite this article using: 2w o 03Ww] Jo3 Oyl 5l lie ol 4 glayl (610
M. Homayounpour, M. Tale Masouleh, Static Balancing of Three Parallel Planar 3-DOF Mechanisms and Static Balancing of Variable Weights, Modares Mechanical Engineering,
Vol. 14, No. 16, pp. 321-331, 2015 (In Persian)


http://mjmec.ir/
http://mjmec.ir/
https://dorl.net/dor/20.1001.1.10275940.1393.14.16.32.1
https://mme.modares.ac.ir/article-15-10089-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1393.14.16.32.1 ]

aganlo eJUo BXNo 9 09309led Jexo

a0 0)9 b (Ll silw oleis 9 ‘sél)'T A ) dw Gjl,a Slaxivo [o}pl.{n A (bl G bwJIleio

@ Sl golade ety (6551 503 (Sike 4l g 2Bk jho o)lgen Lads
Sledl; 5l a5 (o5UsS Slapille sl @¥olas (nl Jo b 05 395
Lol .ol s conlin bylyds Gy (g8 oo el Jlo)55 5 50 (sloduzey
Soslial 5l 90 g (M5 by, wiz (Brme b Sl 0ad (rw Allia ol 5o
Wl sy Sl 090 Lalyd 4 ((Ses azg o ool @ «5 )95 slaghy,
Ll pb a4 Jyax Cur it sty il 1o slp cl S5 a3y
A5l da by ool g o Fisdes Sl 00l (o 45 31 0925 gllae
23,5 o Ll wooliiul g sl

Wl slhanie goves Cwnd (Ll > (yzer glapsilSe o
¥ piem il (2Rl b &S 38e 0l Vb jige 4 bgyye
Sl >l 0 cdee OISie ol alS s 1) solaidl slaas e
eion bulr oS oz 5 2l S0 O3y 5 S )3 Sl 092 5e
oo Jer plge 4 bap il Gul 5l g ed Jdo e 2wl
Ol s bl ol )3 Jsone S y2te 9wl oslittal ol oo
Sl b (plial Jolete o2 0 0905 0)la] p 3l (ol 58, Vb 4
oS ool ol o Y 5 X sl 55 (T o503 2ol Ay 5 aijs 0 (0508
ol cole s ohb a5l 55w agY ed mie i OMSie
e g (8 Kem) Sig pSIl Sl slaar 92y o 4 oliws
abgrpe il wiesls &5 298 o0 Cgmme (Sdg Ple olStws SG (S
D)l py0 1) 093 el sl il 5 Wil

5 95 lge 251,08 > siluand 5 (SSL; laple oy
Sz 5l 90 (950) oS IS ST el g cend (Sl aly
e ol e elply e Gl carsy Gy il ableass
(2l e g Logil (59 45 Wgd oo oansl ol Jolaie (olopsuilSe
lo Shoe 4 (5,80 g2 (5,15 (518 3 led (520 slotusdyn (alod )
B0 5 wdle gilapler Condy ol & S5 s Sl Ll 5
Jobss giaio olfins diges Sy LIS oY olzils olfiylejl o 09 e
oad atle 5 (b Sl aijs s 5 pite (9 Jeod bbb ot
o 5l oa a13,S s allie ol o oads &l 2k (Lol ol a5 Cuud
bl Jolaie slopilSo (58 il o olSils oyl 45 oo 4l
Syl alo e 4 Bus a5 ol oud aidle 5 b Lis jo ol
lodw

Slamio silse ol dn slisl g3l Joleie @ ol allie opl )
25l dus ol 09 o 4310, 3-RPR §3-PRR 3-RRR (sol; a0 4w
Jain oles 6o 4 a5l an (o aS wilowds LSS (s3lge a5 a
I, Z bl o olyo 9 XY aman o &5 > bl sl (5,50 g o0g
Tzl delol jo aseli o (glambn gol5] ax s dw 1) lap5ilSe (ol 1V 0ol
Jolie (I ool o 5 milonioe 15500 il an (S5 (Bpae 4
wedse 18 adllls 550 |y Lol S 5 5 aij90l 5 525 by 4 (g5l
5 0 50 edaYlgilete 3l eolaiwl (IS igy 90 4 obwws b e
odgai Jolata | p3uilSie 5l asls o lal o ly90 oo 4 02 35 10 2lml>
S b dn Ceend )3 il o 3l S (siluolaie & G
Gh9y 2 b g b Olo g e (39 b ileobite sl gy wix
@bl Jolite L5, gilodoleie 4 comlio () Sl Cols 5o 5

sy auplys goli] ax o an

2- Gravity compensation
3- Laval University
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