B B B B K ¥ %
BEOEEH JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol.29 No.6 2007

M EHS 11001 - 2486(2007)06 - 0098 — 04

MNEENRANDZT R NESH

fRIAHE T RR AN B
(EIBRHE A Ml THS 3620, Wi KIb  410073)

8] EARTT -SSRV ENEAN RA A ENAI 5B ELS%RE, B sH =8 B iU
PHASIE, SRR T LB ARSI . IR THBAEREEEPESAENFLR, U RN FENEREL
BT RTRE . A ADAMS Sh 13 0Tk (4, YU T B3 el i B, B EA R T &3 h#
BEiEE SRR HMETR. HERY,IEATTLLER $15 ~ 20mm FEIE , 3830 17358 28N, BRI E
A 6mm/s,

FER UMM A BERN ;3 B

PR S ES :TP24 XEAFRIRAS A

Mechanism Design and Dynamic Analysis on Micro-pipe Robot

XIE Xu-hui, WANG Hong-gang, XU Cong-gi
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A creeping micro-pipe robot is designed, which comprises three DC motors and screw-driven units. The three motors are
coordinated to realize the creeping motion. Firsly, the load is analyzed for the case that the robot creeps in a vertical pipe. Meanwhile,
the mechanical adjustment characteristic for the claws to adapt to the varying pipe size is also discussed. Then with the help of ADAMS
software, kinematical and dynamical simulations are presented, which shows the relationship between the driving force, the moving
velocity and structural parameters of the robot. Simulations also demonstrate that the robot is applicable to pipes with diameter ranging
from 15 to 20mm. The driving force reaches up to 28N and the moving velocity 6mm/s.
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Fig.1 Structure of the creeping micro-pipe robot Fig.2 Claws Fig.3 Holding mechanism
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Fig.4 Locomotion state and force analysis of the robot
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