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Motion Analysis and Control System Design for Pillow Packaging Machines

WANG Zhong-yuan, WU Yan-hui
(Inner Mongolia Technical College of Mechanics and Electrics, Hohhot 010070, China)

ABSTRACT: The work aims to realize such key techniques as electronic CAM and three-axis synchronous control, etc.
with respect to the motion control of pillow packaging machines. Taking the three-servo pillow packaging machine as an
example, its specific structure was introduced, including mechanisms such as film-feeding, material-feeding, horizontal
sealing, vertical sealing and pocket making former. The movement characteristics of pillow packaging machines were
analyzed and its functions were described at the same time. A control system of pillow packaging machine was designed,
and the structure of general motion controller was discussed in detail based on DSP. Finally, the software design methods
were given. The electronic CAM was realized on the basis of cubic polynomial, given-step and look-up table methods.
The three-axis synchronous control of pillow packaging machine was realized by using master-slave synchronous control.
The control system could satisfy the requirements of pillow packaging machine for motion control and improve the pack-
aging quality, precision and efficiency with defective rate reduced. The feasibility and effectiveness of the control me-
thods and the system described above are verified by experiments.

KEY WORDS: pillow packaging machine; general motion controller; electronic CAM; three-axis synchronous control
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Fig.1 Automatic packaging machine system structure
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Fig.2 The movement cycle of horizontal sealing
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Fig.3 Motion control system block diagram
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Fig.4 Human-computer interface
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Fig.5 General movement controller
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Fig.6 The realization of electronic CAM
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Fig.7 Three-axis synchronous control principle diagram
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void H_axis(float L, float N, float K)

I1FE B TE AL BAC B (B TR R PR 22) . AU |
fa] i F AL B
{

float a, b, ¢, d; //= IR LI R H

EccSet(P); /¥ & HL T M 48 O B

tableO[0]=F3; //[F] & X Sl 2 //

table0[20]=F3;

table1[0]=num; //[F] 2 X ik v~ %0315

table1[20]=num;

tableO[ 10]=F4;// & %% [X 55 R W {8/

yy=num;

I R T kx/

if(L<S)

{ for(templ=1;temp1<10;templ++)

t{t:t1+t2*temp1/1 0;

t=tt/T;

X4=a*t*t*t+c*t;

X5=b*t*t+d;
tableO[temp1]=X5-X4;
table0[20-temp1]=tableO[temp1];

%or(temp2=1 ;temp2<10;temp2++)

{ table1[temp2]=tableO[temp2]*t2/10+0.5;

if(temp2==5)

tablel[temp2]=2*table1[temp2];

}
table1[20-temp2]=table1[temp2];
yy=yy-+tablel[temp2];
if(temp2==9)

table1[10]=K-2*yy;
}
}

}
PFIME 2507 v+
if(L>S)
{
for(templ=1;temp1<10;templ++)
{
tt=t1+t2*temp1/10;
t=tt/T;
X4=a*t*t*t+c*t+F3;
X5=b*t*t+d;
tableO[temp1]=X4-X5;
table0[20-temp1]=tableO[temp1];

}
for(temp2=1;temp2<10;temp2++)

table1[temp2]=table0[temp2]*t2/10+0.5;
if(temp2==5)

table1[temp2]=2*table1[temp2];
H
table1[20-temp2]=table1[temp2];
yy=yy+ttablel[temp2];
if(temp2==9)

{
table1[10]=K-2*yy;
}
}

}
PERAEAE AR U AL Ak
for(temp3=0;temp3<21;temp3++)
{
TABLEO[temp3]=table0[temp3];
TABLEI1[temp3]=table1[temp3];
H
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