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Design and Kinematics of a New Intermittent Mechanism for Die Cutting Machine

LYU Fang-mei
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to design a new intermittent motion mechanism of fixed cam linkage to fulfill the intermit-
tent paper feeding function of high-speed die cutting machine. Firstly, the working principle and the combination block
diagram of the intermittent mechanism were analyzed. Secondly, after the motion continuity of a fixed cam five-bar me-
chanism was studied, the bar length of the intermittent mechanism was determined according to motion continuity condi-
tions. Thirdly, a profile curve of fixed cam was designed by generating the entity with relative trajectory curves in
ADAMS software. Finally, the kinematics analysis on the intermittent mechanism based on simple harmonic motion,
cycloid motion and quintic polynomial motion was carried out separately. The intermittent mechanism of fixed cam lin-
kage based on quintic polynomial not only fulfilled the expected dynamic and static ratio, but also was stable in
high-speed operation. The intermittent mechanism of fixed cam linkage has good kinematic performance and can meet the
working requirements of high-speed die cutting machine.
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Fig.1 Working principal of intermittent mechanism
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Fig.2 Combination block diagram of intermittent mechanism
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Tab.1 Driving function of output shaft

cCD M

IF(time-0.1875: 45d*(1-cos(P1/150*800*time)) , 90d , IF(time-0.3625: 90d , 90d ,
45d*(1+cos(P1/70%(800*time-290))) ) )

IF(time-0.1875: 90d*((800*time/150)-0.5*SIN(2*PI*800*time/150)/PI), 90d , IF(time-0.3625: 90d , 90d ,

90d*(1-( ((800*time-290)/70)-0.5*SIN(2*PI*(800*time-290)/70)/PI)) ) )

IF(time-0.1875:
10*(90d)*(800*time)**3/150**3-15%(90d)*(800*time)**4/150**4+6*(90d)*(800*time)**5/150**5 , 90d ,
IF(time-0.3625: 90d , 90d ,
90d-(10*(90d)*((800*time)+290)**3/70**3-15*(90d)*((800*time)-290)**4/70**4+6*(90d)*((800*time)-290)
**5/70%*5)))
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Fig.6 Kinematic curves for intermittent mechanism
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Tab.2 Kinematic eigenvalue of intermittent mechanism
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