344-333 yoye 1 o plouis (16 093 1395 13359 )8 )0 SulKo wIdgo Ao

93 ol dolinle =
—5; =

Y ’ = i =

OV 30w S0 (wigo = & -
=L1\=

mme.modares.ac.ir T s

3L i BBOLY LS o Sl !Bl Sl was il Sk O (Slhb
dof Lyl 3o

*
2‘;6-“4-‘-:'. ‘;-LAJ.“JAc 164‘-&&.5’.\.‘3“

hrhadi@utac.ir 143951374 .5 *

paSa Ao e

by ol mee Sl S 5l (Ko 35,1 Caaio )3 (lod S 3,58 Ayl plas ol glalae wyib cublB b s F > S i slacly, Jo gy dlio
1394 .21 cil,s

2 e SHame I (S Sy )3 35290 glge g 0l (i e Lo 3929 ABbe g g 29 (ilme > CS > bl 5125 55
1394 3125 5k

SasS glge b wlge plfin by &8 o bl GRS Gy (ng plSe o dlie pl 53 g8 Cgume ol Cojgale by 1394 age 03 1culu 5 41}
5 3l pilSe s oo Rl 5 1y ced (slajae )3 by €8 Gl pilSe (ol riomen Cusl 0435 LI 8bj gy b g JsS 55l ks
PR 35 o0 )8 £ Jlea S e Gy Cuoww 93 53 45 S 93 (pl o jits Sy (slao)lST )3 & 0l S5 S poie S Ayl ow)il L)
by Sy ol Ginli8l el g ooy i |y gy 3l (o508 (slrgys Jole by cie b gls b bl peud oy2s b milo L dpalgo Jojle
s 255 Sy 8 o i Gl s 3 5 gy (2505 gy I Sl P 2B L a5 b Slype oSt ian 3,5 o i
odlital ] Suo6 (sl LIS 30 S &S 01 2ol (35T a3 g3 piilSe Sy 1) Bl se s b5 ol LS e 1 oMl laiS) S ks

Oy J.bu ol 0di oLl )134]&_'95 )L..ﬂ dl.sz):xn 2 e odS J.oﬁ P).AJK.O e )l Jla_e d)lﬂ S ey &5‘)—3 [RURTEI W
oo 3o Laea 3 p3alSin Slae ailie oy <5y clld Gl > pislSa ol Sy ond Pl (slasilutnsd 5 45,5
ol 0 (6,I38 amo jabs]  Saalisd

Design of a new modular accessory for increasing traction of mobile inspection
robots in pipelines
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Wheeled mobile robots able to inspect pipe interior are typically used in industry. One of the major
Received 13 October 2015 evaluations of these robots performance is mobility in limited spaces and special environments.
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- - Unanticipated area and obstacles along the robot path is one of the major challenges of robot success in
Available Online 23 January 2016

missions. In this paper a novel module for increasing the robot traction when encountering small
obstacles, paddle or large deposit is introduced. In addition, the mechanism increases the robot traction

Keywords:

Pipe inspection robot when moving in high inclination pipes. The mechanism consists of two links mounted beside the four
Module wheel drive robot. When the robot is faced with an obstacle or a paddle and cannot move further,
Mechanism although the robot wheels rotate, contacting the module’s links to pipe surface changes the balance of
Traction

normal forces applied between the pipe and wheels. Further, when the links are extended to contact the
upper part of pipe, the wheels normal forces are increased, providing a higher traction force
consequently. Length of links may change in addition to its rotation. So, a two DOFs mechanism is
provided in which one motor is used as actuator. For switching active DOF, a locking mechanism is
utilized using shape memory alloys actuators. The analysis and simulations show the capability of
mechanism in increasing the robot traction. The mechanism performance is validated through ADAMS
dynamic modeling software.
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Fig. 1 Design of developed module mounted on a common
robotic platform
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Fig. 8 Functionality of module accessory in forward movement
of blocked robot because of front wheel entrance into a paddle
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Fig. 10 Action strategy of module accessory in passing through
obstacles during inspection
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inclination pipes
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Fig. 18 Effect of normal force N3 on required torque of
activating first mode (T1) and second mode (T2) in different
angles of module arm
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of passing through obstacle
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