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Structural Design of Sealing Bag-Making Machine and Its Control System Based on
Cylindrical Extruding Cylinder Technology

LIU Rui-su, LIU Ya-nan, XING Xin-chuang, LIU Yu-chuan
(Hebei University of Technology, Tianjin 300130, China)

ABSTRACT: The work aims to design a new type of bag-sealing mechanism and achieve the continuous feeding of plas-
tic film in the process of hot pressing, so as to improve the bag-making efficiency. A bag-sealing mechanism was de-
signed with cylindrical extruding cylinder technology. The 3D model of key mechanism was established with SolidWorks
to analyze the kinematics of the key structure. Motor speed was controlled with electronic cam curve. The control strate-
gies of traction, heat sealing and cutting of bag-sealing machine were put forward. By changing the speed of traction mo-
tor, the function of hot pressing of packaging bags of different lengths on the same equipment was realized, and the
hardware design and software programming of speed control system were completed. The prototype was made and the
pressing experiment was carried out. The prototype was stable at 0.5 s and longer hot pressing time. The heat sealing
speed reached up to 120 pcs/min, which was substantially equal to the speed of the existing bag-making machine. The rotary
bag-sealing machine can continuously feed film in hot pressing process, which verifies the rationality of the mechanism.

KEY WORDS: cylindrical extruding cylinder; bag-making machine; cam curve; control system
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Fig.1 The structure of bag making machine
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Fig.3 Schematic diagram of turntable drive mechanism
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Fig.3 The diagram of middle sealing and pressing mechanism
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Fig.4 Slipring installation diagram
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Fig.5 Hot pressing track of upper and lower pressing knife
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Fig.6 Sketch of the motion of the cutter roller
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Fig.7 Principle block diagram of system hardware design
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Fig.8 Speed control flow chart of rotary table drive motor
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While(1)

{ a=0.3515*get AD result(0);

if(a>=29.4&a<=90.6)

{rad=0.01744*(60-a);V=554.7/(cos(rad)); X=
65536-step/V;fr2=X;fr1=X>>8§;}

if((a<29.4)||(a>90.6&a<120)||(a>120&a<149.4)]|
(a>210.6&a<240)||(a>240&a<269.4)||(a>330.6&a<
360))

{V=411;X=65536-step/V;fr2=X;fr1=X>>8;}

if(a>=149.4&a<=210.6)

{rad=0.01744*a;V=554.7/(cos(rad)); X=65536-
step/V;fr2=X;fr1=X>>8;}

if(a>=269.4&a<=330.6)

{rad=0.01744*(300-a);V=554.7/(cos(rad)); X=
65536-step/V;fr2=X;fr1=X>>8;}
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Fig.9 Flow chart of control system for cutting mechanism
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Fig.10 Motion curve
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