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Design and Simulation Analysis of High-speed Paper Fetching Mechanism

LIANG Jin-sheng, CAO Ju-jiang

(School of Mechanical & Electrical Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to adopt mechanism to ensure no friction between paper on high-speed paper fetching ma-
chine. The posture and motion requirements of the suction head on the condition of non-friction between papers were de-
fined. By applying he motion characteristics of the cam linkage mechanism and considering the requirements of the mo-
tion law of the cam mechanism in high-speed movement, the paper fetching mechanism with cam five-bar was designed.
The motion of the mechanism was verified by Adams simulation. By analyzing the displacement changes of two points on
linkage of cam five-bar mechanism, the movement of the linkage as suction head was obtained. Through the motion sim-
ulation analysis of the mechanism, the suction head made intermittent linear motion with posture perpendicular to paper
surface during fetching paper, thus achieving the predetermined target requirements. The cam five-bar mechanism can
well meet the requirements of high-speed and non-friction between papers during fetching paper.
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Fig.1 Schematic diagram of negative pressure
paper fetching machine
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Fig.2 Schematic diagram of swing paper fetching machine
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Fig.3 Schematic diagram of the suction head’s
posture and motion
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Fig.4 Scheme of paper fetching mechanism
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Fig.5 Diagram of six groups of mechanisms
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Tab.1 Swing angles of two cam followers (paper
fetching section) ©)
i EEFTAB T ABfi 4T DE  {2iT DE
et il BENE il JERE
0 0 0 0 0
1 1.7113 1.7113 1.613 1.613
2 3.4267 1.7154 3.226 1.613
3 5.1463 1.7196 4.8384 1.6124
4 6.8699 1.7236 6.4498 1.6114
5 8.5975 1.7276 8.0595 1.6097
6 10.329 1.7314 9.667 1.6075
7 12.064 1.7353 11.272 1.6045
8 13.8 1.74 12.9 1.6
9 15.546 1.7427 14.469 1.5963
10 17.292 1.7463 16.059 1.5907
11 19.042 1.7498 17.636 1.5771
12 20.795 1.7533 19.22 1.5831
13 22.552 1.7568 20.786 1.5669
14 24.312 1.76 22.342 1.556
15 26.076 1.7634 23.886 1.5433
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Fig.6 Displacement line of cam mechanism follower
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Fig.7 Profile curves of two groove cams
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Fig.10 Horizontal position relationship of two joint points on suction head
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