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Creative Design and Theoretical Analysis of Drive Mechanism of Plane Die-cutting
Machine

GENG Wu-shuai , QI Yuan-sheng , WANG Xiao-hua , XUE Chao-zhi

(Beijing Institute of Graphic Communication, Beijing 102600, China)

Abstract: The traditional full-automatic plane die-cutting machine has dual-elbow-bar mechanism as drive mech-
anism. This kind of pure mechanical mechanism brings a lot of drawbacks to traditional plane die-cutting ma-
chine, and digital control can not be achieved. Based on the previous work done in optimization design and crea-
tive design for the drive mechanism of die-cutting machine, a new drive mechanism of die-cutting machine was
designed, which combined hydraulic and pneumatic supercharging system with mechanical force amplifier mech-
anism. The advantages and disadvantages of the design plan were analyzed. The technical problems needed to
be solved were put forward. A relatively complete design of die-cutting machine drive mechanism was intro-
duced.
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Fig. 1 Sketch of dual-elbow-bar mechanism
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Fig. 2 Sketch map of the creative design of
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die-cutting machine drive mechanism
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Fig. 3 Sketch of two-step force amplifier mechanism
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Fig. 4 Three-dimensional models of the mechanism
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Fig. 5 The variation of angle 7 with time
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Fig. 7 The variation of the displacement of Hydraulic

and Pneumatic supercharging system with time
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Fig. 8 The variation of theoretical pressure angle a with '
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Tab.1 Simulation experiment data

o WRE MR WRAE  ELAE CGRRBTE EH SRR ORRE
TE e =0/ v 7/ S/mm AR BRI

1 3.59 4.0286 173.1794 182. 35 113.7 89.7 2

2 3.8123 5.5618 172. 7571 173.95 77.5 63.5 2

3 3.9235 6. 1864 172. 546 170. 55 67.8 56.1 3

4 4.0346 6.7539 172. 3348 167. 45 60. 4 50. 4 3

5 4.1458 7.2775 133. 445 172.1236 164. 65 54.5 45.9 3

6 4. 3681 8. 2257 171.7013 159. 45 45.6 39.0 4

7 4.5905 9. 0759 171. 2789 154. 85 39.5 34.0 4

8 4.8128 9. 8534 170. 8566 150. 65 34.7 30. 1 4
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Fig. 2 Absolute AE between measured value and

simulation value of the samples and its distribution
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