B R 5T R

Science Technology and Engineering

DOI; 10. 12404/j. issn. 1671-1815. 2402397
SIAER e, 2R, BRI, 45 i IE AR LS AR R[], BRSO/, 2025, 25(10) : 4192-4198.
Cui Qiang, Li Yanjie, Lang Zhiming, et al. Flexible control of bolt assembly robot for tunnel pipelines[ J ]. Science Technology and Engineer-

ing, 2025, 25(10) : 41924198.

=IER-PEL eI RPN E S kg

Eg b2 ’ %*é?]&l i y ﬁﬁ%’ﬂf]z'3 . ]\757\]@2,3 , #}1@_1%1
(1. BT IR T RE2ABE, YEBH 110159 2. HEBABETEI A L5 irplas N2 R E A S84, TR 110016;
3. PERREEEHLEE NS e QU ST BE, Y 110169)

i A4S T AR EE R XU RN AL L ER AR EASEA/ A EEBEGS B B EN
WA AR TATSAFT R B TR RRBFEN L), T EAEOEETAEREEWEAMEE LTS MM
B E B R AR B RATIRE N EA LA SR A%, FREZXBUILESER TR, 42 AW. £
AT BB BT % 1 A Ay JE AT B 89 A8 T S oh o ik 0 TR AR AR 45 ) ok LA A A Ae e A

SRR MU RWAEA; B RE,; FokRE

PSS TP242.2; kbR A

Flexible Control of Bolt Assembly Robot for Tunnel Pipelines

CUI Qiang"*, LI Yan-jie'” , LANG Zhi-ming’”, BU Chun-guang’”, MEI Nuo'
(1. School of Mechanical Engineering, Shenyang Ligong University, Shenyang 110159, China;
2. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;

3. Innovation Institute of Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110169, China)

[ Abstract |

roadway pipelines, a flexible operation control algorithm for bolt tightening based on admittance method was studied for the six-degree-

In order to meet the automatic safety needs of the assembly of fixed threaded hole bolts for underground coal mine

of-freedom robotic arm equipped with six-dimensional force/torque sensor. The main contents include the theoretical research of gravity
compensation algorithm based on six-point positioning method and admittance-based bolt tightening compliance control algorithm. A
bolt fastening experimental system based on the robotic arm was set up, and the assembly experiment of fixed threaded hole bolts was

carried out. The results indicate a decreasing trend in the forces and torques experienced during assembly, demonstrating the

effectiveness and safety of the compliant operation control algorithm based on the admittance method.
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Fig. 1  Sixdimensional force/torque sensor
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