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Fig.2  Schematic of the motion path
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Fig.3  Structure of the crawling foot
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Fig.4 Diagram of the force distribution
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Study of the lifting load capacity of the crawling foot of

a tube-tubesheet detecting robot

LIANG LiHong'

CHEN YongKang’

ZHUANG Jian**

(1. NDT Technology Center, China Special Equipment Inspection and Research Institute, Beijing 100029 ;

2. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; In order to ensure the stability and reliability of a crawling robot when it inspects the welds of a heat ex-

changer carrying nondestructive testing ( NDT) equipment, the load capacity of the crawling foot, which is the key

component, was studied by numerical simulation and experiment. The structural strength and contact state of the

crawling foot were simulated under inflated and self-locking conditions using Hypermesh and ANSYS Workbench.

The result showed that there was no slipping failure between the crawling foot and tube during a gradual increase of

load under both conditions, and the stability was always maintained. The crawling foot was developed and verified

and lifting load experiments were carried out under both conditions. The maximum load was 38 kg under inflated

conditions and 15 kg under self-locking conditions. It was verified that the crawling foot had good stability.

Key words: vertical heat exchanger; tube-tubesheet; crawling foot; lifting load; prototype verification
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