








Feeding Machine of Sound Absorption Board Production Line

Fig. (4). Control system hardware components.

Table 1.  Allocation table of I/O ports for feeding system.
Address Function Address Functisis
Pu. eof
X00 Reserved Yoo »( laimer notor:
Tulse 01
X01 Reserved 51 Scrap rMotor
X02 Cleaning 02 Reserved
Reclaimer
X083 Motoratarm by Reserved
X04 Mian ling sig Y04 Sub-line signal
X05 Vibritta trole Y05 Vibration front
X086 Rear viration Y06 Rear vibration
X07 . ifting front Yo7 Lifting front
Yg#0 Rear Lifting Y10 Rear Lifting
Position of
X1l material T11 Alarm
X12 Scraping Y12 Run Mode
X13 Return Y13 Reserved
direction of
X14 Limit Y14 reclaimer motor
axle control of
X15 Emergency Stop Y15 reclaimer motor
| Automatic direction of
X16 mode Y16 Scraping motor
. axle control of
X17 Debug mode Y17 Scraping motor
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master ‘aachine, if it received the feed back signal, the
communication is normal, otherwise is abnormal and alarm
utput; but when communication is normal, Slave Machine
waiting for the start signal form the host machine, and when
completed the feeding process sent a signal to the host, then
enter the next loop. This control method is simple, with high
reliability, and widely used in this production line with stable
operation. Fig. (7) shows the process control program of
"scraper rod reaches the strickling position - LIFTING
CYLINDER retracts (scraper into the mold) - SCRAPER
MOTOR rotates (began strickling) - arrived at sweep
position (motor stopped) In the automatic mode, when the
STRICKING ROD reaches the starting point, the M35
touched off the next process (LIFTING CYLINDER
retracted) start flag M36, Y10 is set and the LIFTING
CYLINDER retracts, detect lifting retracted signal X10
within the the period of M36 efficient, when the X10 signal
is detected, the completed flag M37 of lifting retracted set,
M37 disconnected lifting retracted startup flag M36, scraper
retracting process to complete; using the rising edge signal
when M37 conducted to start a process of "strickling", thus
the process of "LIFTING CYLINDER retracts" is completed
and automatically disabled after starting the next process.

When the process of "strickling" starts, set the motor
operating speed and direction by transition registers D10 and
M39, the timer T4 as the "pause before start strickling",
whose role is twofold: One is for the mechanical structure of
the buffer time, the other is for the stepper motor starting a
buffer time, this two together to ensure the smooth response
of mechanism. Fallowing the pause is booting stepper motor
which controlled by M41, detect the return signal X13 after
the starting of stepper motor, when the signal is detected
means "strickling" is finished, make strickling complete flag
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Fig. (5). The connection method of reclaimer moter and strickling motor.
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Fig. (6). Master-slave control schematics offeeding system.

M41 set, and if the process protecting time out also makes
M41 set, meaning the "strickling" process came to an end.

In the "strickling" process, use strickling starting flag
M38 to monitor the "strickling" process, and use timer T13
to the whole process for timing protection, in case of
accidents cause motor long time blocked and damaged, and
some unexpected situations can be directly stopped by
pressing the emergency stop button on the feeding
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mechanism (connected with X15 of PLC), the process is not
limited by time, this approach can reduce the number of
stops in the continuous production, and improve production
efficiency.

This control method guarantees that the process in the
whole process of uniqueness, effectively preventing the
system exception caused by interference signal. This
program design method improves the reliability and



Feeding Machine of Sound Absorption Board Production Line

The Open Mechanical Engineering Journal, 2015, Volume 9 393

M1 M35 M3T
— tH3A4 (M36 )—
a:’é M36
||
M36 X10
1| (M37 )—
Ll37
I
Wi M37 Mil
— |t (M38 )—
N38
I
W38 Xi15 K29
F-Hf (T13 >—

{MOV K600 D10}

T13

{M39 )
K1
(T4 )—

T4
1
M40

H -

M40 X13

(M40 )—

(M41 »—

H 1

T13

1

M4

Fig. (7). Part ofthe feeding process program. Legend: M1:Automatic mode M35:scraper starting place M36:Lifting retracted start
M37:Lifting retracted completed M38: Strickling start flag M39:strickling direction control M40:strickling motor start M41:strickling
complete X10: Lift rear X13: Return signal X15: Emergency Stop D10: Speed of SCRAPER MOTOR T4:Pause before the scraper start

T13:Timing protection.

maintainability, while using strict process control design
method [7], can guarantee that each process has an unique
execution condition and unique perform action, because the
signal that will be effective only in the corresponding
process, in any other non corresponding process are invalid.

The output instructions of device in this program are
finally unified listed by the transitional soft component, will
not be covered here.

5. THE DEBUGGING OF FEEDING SYSTEM

When the program is wrote and compiled will be
downloaded to the PLC, for insurance, the mold under the
feeding machine will be removed, no-load debugging.

Firstly, use the special motor control commands from
Mitsubishi programming software to the stepper motor
forward, reversion and stop control, to determine whether the
motor is normal, and observe whether the rotate direction is
consistent with design in order to modify the program; with
the motor testing completed, utilize online monitoring of
Mitsubishi programming software combined with the
process to carry on test, when the test is normal then test the
reliability:

In the surveillance state, trigger the sensor manually to
generate a interference signal, to test the whether the process
could be affected by external disturbance [8]. After several
tests proved that the program can be strictly executed in
accordance with the process. But when the sensor out of its
sensing range and found that this stage of process would not
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obtain the stop signal and sustained action, which is not
allowed in the production process [9], so in the program for
each process set a timing protection, that is during debugging
monitoring the execution time of each action, and based in
this time defining the execution time for insurance, once the
time protection signal is triggered it may be considered that
the corresponding sensor signal to the abnormal status, and
alarm [10]. This control method not only can ensure the safe
of process, rapid troubleshooting, convenient to use and
maintain, it has been proved in practical application.

CONCLUSION

Automatic production line has significance in improving
the efficiency and reducing the cost. For complex automated
production line, each executive agency must has highly
reliability, in order to ensure the reliability and stability of
the whole production line. This paper introduces a feeding
system of perlite sound absorption board in automatic
production line, ensuring the system stability and reliability
the common I/O are used in lieu of field-bus control, using
procedural programming methods to improve the program's
stability and anti-interference and achieve cost savings.
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