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S-C Programs for Synchronous Positioning Control at Pressure Control
between Multi- AC Servomotors Driven in Injection Molding Machine

Noriyuki  Akasaka

abstract In coping with the trend toward the much higher powered electric- motor driven injec-
tion molding machine, multi- AC servomotors control system has become necessary. Thus, it is
inevitable to use a synchronous postioning control technique not to cause the excessive mechanica
stress in the machine body. However in the injection pressure control it is much difficult to
realize the synchronous postioning control because the pressure- detector signa have to be used
in place of the position feedback signals. This paper introduces SFCI Sequential Function Chart[]
programs to realize the synchronous positioning control during the injection pressure control as
well as the transfer from velocity control to pressure control. The experimental results by using

a simulator apparatus is shown

goooog

oboooboobooboobooboobooAcon
gooooobobobooobooboboboooo
goooooboboboooooboboboooo
gooooooooOoommoDbDbssott besotd O
gooooomooogsstggmoAcooon
O0000ooooooDooooooiEdgAcCOn
goooooboboboooooboboboooo
gooooobobobooooobosoubooon
goboboooooboooob3cbbogooooo
goooooboboboooooboboboooo
gooooobooboboooobobobooo
gboooooboboboooobobobooo
gooooobobobooooobobooooo
goooooboboboooooboboboooo
OACOODO0O0OO0ODOUOOOAgOOOODO
gooooobobobooooobobobooo
goooooboboboooobobobooo
gbooooobooboboooobobobooo
gooooobobobooooobobooboooo
goooooboboboooooboboboooo
goooboooooooooobboboooooooo
goooooboboboooooboboboooo

0017000200 OO
Copyright 2005 0000000000000

gboboboboooobobobooboon
gbboooobbooo2000b00000000
ooobogd

@
Nut ]
Metalic Ball Screw . Motorl
Mold BN ]
Barrel ] L
5 - | Moving | Reduction
= S Part | Gear
crew
Ball Screw 4 | | Motor2
Loadcell dz@:' PG

Fig. 10 Schematic diagram of injection
molding mechanism
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Fig. O O Schematic diagram of two- motors
injection molding mechanism
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Table. 0 O Simulator Specifications Resulted from
the Similarity Law

Simulator Machine

Nomenclature(Unit) Amounts | Amounts
Max. Injection Rate(}/min) 15.7 24.0
Max. Injection Power(KW) 3.22 39.2
Motor Torque Rate(Ncm) 1670 10140
Motor Speed Rate(rpm) 2000 2000
Motor Current Rate(A) 17 122
Hydraulic Cylinder 375 372
Maximum Stroke(cm)
Hydraulic Piston 13.23 13.33
Maximum Velocity(cm/sec)
Hydraulic Cylinder 12.3 98
Maximum Pressure(MPa)

Table. O O General Specifications of the Control

Apparatus
Name of Product Type No. of pcs
PCCPU QO02HCPU 1
Motion CPU Q172CPU I
Input Unit Q172LX 1
Input Unit Q173PX 1
Input Unit QX41 1
Output Unit QY41P 1
A/D Converter Q64AD 1
D/A Converter Q64DA 1
Servoamplifier MR-J2S-350B 2

Table. O O List of Control Programs in PC

Program Name Diagram | Step No.
Initial_Setting_Program Ladder 924
Main_Sequence_Program | Ladder 225
Main_SFC_Program SFC 1678
Subroutine_Program Ladder 193
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Fig. 0 O SFC Diagram of Main SFC Program
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Fig. O O Sample Diagram of Motion SFC Program
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Fig. O O Data Transfer between PC and Motion Controller
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