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Fig.1 Structure of gripping manipulator for rolling
bearing packaging tubes

TR AR T 25 e a ik . SR8 R sh ATk BE
BABEA R R AT T o SEEER A A R AL N
1R, H, 464 6061-T6 5t 80%, LU
RRREASHRTER; AHNEE (A2-70 2) N
PR R R

1 KRB RPHRER

Table 1 Material selection for key components

o ook
AR CE SN B4 6061-T6
SEAR I Bfr4: 6061-T6
Je N HL 7k Bf4: 6061-T6
Je VL FRIR VG|
V BT 54 6061-T6

1.2 KEIHEit
121 AR#ER VB FKEHEH

V BT8R S R A B SR UL T 1A% O
1, BRI N EEZh R SR FTE A5, (AL

B RRR : RARZE M AR G B, IRFE T TR
AR [] R RS A a2 i, (RS A — X R
TR AR, RS2 R, HHUR e A
PO, Sy IMBGE M ANV, SEmsEm e 2iedi;
[T 4548 B AR HLASTUBORG 3 . 7R ERBE TR A L3,
BAAREITER S A B RV FC G f s 1, SRk ad mo i
AR, MELGE N 2R RST RIS AR . S oem Bk
JBR, Ak v RLTR 1 Je R £ A R ( RO 4
LM B R S T M) SIFERSE, sext
AP 35~55 mm AS[A RS R B R A PIURG, B 3 1
V BIFHR L5 T R 2 TR

B2 BERVIEFEEH

Fig. 2 Structure of adaptive V-shaped finger
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Fig.5 Motion stability results of gripping manipulator
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Fig. 7 Finite element model of gripping manipulator for

rolling bearing packaging tubes
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Design and Control Strategy of a Grasping Manipulator for Rolling Bearing
Packaging Tubes

LI Yingchun, ZHAO Zhun, YAO Qishui

( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: To realize the automatic grasping of rolling bearing packaging tubes and solve the problems of
low efficiency, high cost and easy damage in manual packaging for small and medium-sized enterprises, a gripping
manipulator for rolling bearing packaging tubes and its control strategy are designed. This manipulator operates in
coordination by components such as flange connection blocks, adapter seats, gripper cylinders, V-shaped fingers.
Among them, the V-shaped fingers adopt an adaptive structure, which can be adapted to packaging tubes with an
outer diameter of 35~55 mm. Through the clamping force calculation, the HFKL25 cylinder is selected, which is
matched with DMS series sensors and Huashu HSR-SR10-800 4-axis manipulator. Meanwhile, the control process
is constructed based on Siemens S7-1200 PLC. The simulation results show that the manipulator operates smoothly
during the whole process of grasping, transporting and resetting, with good coordination in three-directional
displacement. It has a low and stable frequency response in the range of 0~120 Hz, and possesses excellent dynamic
load adaptability and shock resistance. While meeting the requirements for precision and stability of automated
packaging, the manipulator can help enterprises optimize processes, reduce costs and improve efficiency.

Keywords: rolling bearing; packaging tube; gripping manipulator; V-shaped finger; PLC control

- 64 -



