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MECHANISM WITH VARIOUS FUNCTIONS OF KNIFE BLADE MOVEMENT 

There is a wide variety of methods for trimming sheet materials, which significantly influence 

the quality indicators of the final finishing of printed products. Continuous trimming methods and 

devices have a number of advantages over stationary cutting methods, namely: increased 

productivity; reduced time for equipment adjustment; energy savings during the process; improved 

cut quality; reduced metal consumption and dimensions, etc. For this reason, machines with 

movable knives have become widespread [1–7]. 

The author has proposed an improved version of the trimming mechanism for sheet materials 

(hereinafter – SM) described in works [6–7], which includes a knife (1) mounted in a frame (2) 

(Fig. 1), kinematically connected to a slider (3), which in turn is installed in a guide (4). A pair of 

pins (5) are mounted on the frame (2), and a shaft (6) on which a pair of eccentrics (7) are installed 

with adjustable positions, kinematically connected to the pair of pins (5) by means of a pair of 

double slotted links (8), installed in a pair of guides (9). Shaft (6) is mounted in a pair of supports 

(10). 

 
Fig. 1 – Kinematic scheme of the sheet material trimming mechanism 

The presence of two driving links (eccentrics 7) in the mechanism is due to the fact that the 

knife receives two types of motion when the eccentrics 7 are set with a phase angle of 90°: 

reciprocating motion in a direction perpendicular to the SM movement, and reciprocating-rotary 

motion in a direction perpendicular to the SM movement. The trajectory of point A located on 

knife (1) and coinciding with the center of oscillation is a straight line (OO1) perpendicular to the 

feed plane of the SM (Fig. 2a). The trajectory of any other point on the knife edge has a complex 

path. From the initial position (1-1), the blade performs a linear motion in a plane perpendicular 
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to the feed plane of the SM to position (2-2). Then, the blade rotates about point O1, which 

coincides with the oscillation center, from position (2-2) to position (3-3). During this rotation, all 

points on the knife edge (except point O) move along a circular arc centered at point A. 

 
a)                                            b)                                               c) 

Fig. 2 – Diagrams of knife movement depending on the phase angle between driving links: a) 

90°, b) 0°, c) 180° 

After the rotation ends at position (3-3), the blade performs a linear motion in a plane 

perpendicular to the SM feed plane to position (4-4). From position (4-4), the knife blade rotates 

about point O, coinciding with the oscillation point, back to position (1-1). When the eccentrics 7 

are set with a phase angle of 0°: knife (1) only performs reciprocating motion in a direction 

perpendicular to the SM movement (Fig. 2b). When the eccentrics 7 are set with a phase angle of 

180°: knife (1) only performs reciprocating-rotary motion in a direction perpendicular to the SM 

movement (Fig. 2c). 

This design of the sheet material trimming mechanism simplifies the overall structure by using 

a pair of double slotted links, reduces manufacturing costs, and improves the dynamic behavior of 

the mechanism compared to the construction described in works [6–7]. Additionally, this design 

reduces energy consumption in the technological process due to the diverse functions of knife 

movement. 
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