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Research and Application of Eccentric Bunghole Cap Screwing—Pressing
Machine Based on Robot Vision Technique

YANG Hong—-liang , XU Guo—bao, LIU Xin—le, XU Zhi—gang, MA Jin—feng
(Beijing Institute of Structure and Environment Engineering, Beijing 10076, China)

ABSTRACT: This work was aimed to design an eccentric bunghole cap screwing—pressing machine, in order to solve the
problems of slow speed, low efficiency, and poor reliability in bunghole positioning and cap screwing—pressing. The
bunghole center was automatically positioned using the robot vision positioning system. After coordinate transformation, the
positioning information was transferred to the robot through TCP/IP communications, and the operations of picking up the
cap, screwing the inner cap and pressing the outer cap using the rapidity and accuracy of the robot. The test system was built,
numerical fitting was conducted for the coordinate transformation, and operations of screwing and pressing the cap were
performed. As a result, the bunghole was positioned quickly and precisely with an positioning error of below 0.8 mm.
Simultaneously, the two processes of screwing cap and pressing cap were finished at one localization. The practical
application showed that the equipment was reliable, with rapid positioning ability and high sealing efficiency.

KEY WORDS: robot vision; eccentric bunghole; cap screwing—pressing machine; robot
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Fig.1 Structure of sealing component
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Fig.2 Principle of eccentric bunghole automatic positioning system
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Fig.3 The surface of eccentric bunghole
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Fig.4 Principle of coordinate transformation

KGR AR F Oy BIHL s NAR R 2R Oy, Z TAI A K
Fraa4).

Y [h [ T, 4
MRl Nl @

JIriE AR E ISR 30 (4) Hr i 2 A2 i SR LA
VEEATARE  TER T X5 B3R 94 i KRR SR
BRI NALBRF BIC 5Tk, HARR s 58K A

KR ZR IR 1,
MG 1B, R (4) |, SRASFR 2 e 6 B

F1 BIREE5GESHXTNER

Tab. 1 The relation rules between coordinate and pixel

N X/mm Y/mm XME&R V4 ES
1 1059.601 -238.302 55.195 397.234
2 1044.003 -211.503 186.153 480.382
3 1037.301 -182.201 328.687 522.041
4 1057.810 -164.604 421.664 423.959
5 1062.902 -184.810 321.422 393.861
6 1070.999 -211.302 192.701 353.34
7 1082.001 -233.504 84.878 287.639
8 1093.902 -209.397 206.473 234.182
9 1085.299 -183.298 334.293 283.24
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Tab. 2 Position detection data of the eccentric bunghole center

N 1BERENGE e S A BR fmm S 3 AR AR /mm PRZE/mm

1 (297.356,401.245) (1060.991,-189.685) (1060.7,-189.2) (0.3,-0.5)
2 (402.032,349.156) (1072.460,-169.010) (1072.6,-169.1) (-0.1,0.1)
3 (405.273,198.665) (1102.878,-169.307) (1102.7,-168.5) (0.3,-0.8)
4 (312.790,119.846) (1117.954,-188.36) (1118.2,-189.0) (-0.3,0.6)
5 (235.479,99.357) (1121.389,-204.001) (1121.6,-204.8) (-0.2,0.8)
6 (135.974,162.364) (1107.762,-223.570) (1107.1,-223.8) (0.7,0.2)

7 (126.347,199.249) (1100.225,-225.270) (1100.8,-226.1) (-0.6,0.8)
8 (215.648,399.073) (1060.687,-206.094) (1060.8,-206.4) (-0.1,0.3)
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Fig.7 Diagram of installation experiment
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