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HARDWARE / Overview —

Standard solution Customer solutions




HARDWARE / Controlling Components

» Controlling Hardware

« Solid State Relays

o 1 piece for each die bolt
o Devided into groups of 8 die bolts

* Protection for each group of 8 (fuse)

o Shut down in case of a fault
o Fuse monitioring for fault insertion



HARDWARE / PLC Components

»PLC Components

 Dedicated CPU

o Controlling software
o Communication to the thickness gauge via TCP/IP

 Digital output modules

o For controlling the individual relays
o Signal exchange with the extrusion line (e.g. control on,...)

 Digital input modules

o Monitoring the group fusing
o Signal exchange with the extrusion line (e.q. die reaaqy,...)
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SOFTWARE
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Bolt Number Set Value Boklt [pm] Act Value Bolt [pm] Delta [pm] Control Value Bolt [%] Engine Bolt [%]
1 233.1 2317 -1.4 -10,7 446 Manual Control
2 2331 2320 -1,0 =77 46.1
3 2331 2311 -1.9 -14.3 428 DE number
4 2331 2311 -1.9 126 436
5 2331 2307 -2.3 -15.4 423 - g
6 3334 230.8 23 45 42.7 L
7 2331 2322 -0.9 5.4 47.2
8 2331 2355 2.4 15.7 57.8
9 233.1 236.7 3.6 254 627
10 2331 238.6 5,4 38.3 69,1
11 2331 238.9 5.8 40.1 70.0
12 2331 2358 2.6 g A 58.6 "
13 2331 2345 1.4 9.0 £4 5 i




SOFTWARE / Flow Chart

Thickness Gauge

(measure the profile of the sheet)

TCP/IP

Control PLC

230V/AC + 24 DC

Controlling

hardware



SOFTWARE / Pre - Heating

To be able to regulate the die lip in + and - direction at all, the die bolts must be

preheated.

50% pre-heating level

voltage/V

230 =t

I tin:e/s
8 9

— adjustable preheating level

— automatically or manually preheating

After preheating: Manual centering of the die lip.



SOFTWARE / Control Interval

The control interval is the time required for the cross profile control unit to

compare the set-profile against the actual profile and then send a new
correcting variable to the controller.

Correcting variable calculation:

Next correcting variable =
Sheet runtime between die and thickness gauge + Time for 1 measurement

Sheet runtime;

— Line Speed (Measured with the measuring roller of the thickness gauge)

— Distance between extrusion die and thickness gauge
(needs to be measured once during start-up)



SOFTWARE / Controller

SBI is using a 3- step PID Controller:

« Actuating variable > max. threshold
— Large correcting variable

* Actuating variable < max.threshold v = min. threshold
— average correcting variable

« Actuating variable < min. threshold

— smaller correcting variable

Actuating variable: deviation (offset) between real- and set- thickness
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SOFTWARE / Controller settings

Controller Settings

——q———l

I okt midde ||| bolt burderll 3 |
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P+IClr. 10000
P-ICIr. | -10000
[ deadband pm 0,100 |
= _ _ === .|
Controller Seftings
controller PG50 (resolution = 1pm) O
xw controlling [0 | bolt offset - calculation XW 0
3 zone controller =
| threshold 1 3,000 KP 2400
I zone 2 | I
| Kl 800 |
threshold 2 G,OOOT KP I 3000 |
zone 3 | I
I. Kl 1000 l

E INTERNATIONAL

3 zone PID parameter

special parameter for edge bolts
adjustable deadband

Xw- controller

Special controlling mode to keep
the area of the lip gap constant.
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SOFTWARE / die bolt settings :,,iﬂl-

~ = number of bolts for symetric/asymetric deckling

i — adjustable heating power for closed bolts

bolt deckling 1
r================ = - - - - T == =H=E=N=F=g=F=g=f= 1
| number bolt cut off left 3 : |heating-power bolt % | 70!0 ||
: I e ——— I actual die width | 0,0 |
I number bolt cut off right 2 | heating aktiv without control on D |
[ ) |
II Bolt manuel control
: die - start number bolt manual control | 3 || die -end number bolt manual control | 3 ||
|
| -7 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
I 1 4.bolt 6.bolt 8.bolt 10.bolt 12.bolt 14.bolt 16.bolt 18.bolt 17.bolt 15.bolt 13.bolt 11.bolt 9.bolt T.bolt 5.bolt 3.bolt
|
: | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
I | 5.bolt 7.bolt 9.bolt 11.bolt 13.bolt 15.bolt 17.bolt 16.bolt 14.bolt 12.bolt 10.bolt 8.bolt 6.bolt 4.bolt
e
| reset all bolts O
|
|
|
|
| . . .
L _ _ _ manual settings for die bolts in border area
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SOFTWARE / Settings

control 11:44:47 user: fstempfer level: 255 i voiyraz 13 11 exit

EE/ measure 0/1 roll change I product parameter I SEensor I control I parameter I password &
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I 1 -0 - 2t
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I - 00,C n
Bolt Mumber Set Value Bolt [um] Act Value Bolt [pm] Delta [pm] Control Value Bolt [%] Engine Bolt [%]
| 1 2331 2317 14 -10.7 44 5 & Nl Manual Control
Z 7331 732.0 1.0 ] 46.1 1
| 3 2331 2311 1.9 143 42,8 DE number -
I 4 7331 7311 ] 76 436
5 2334 30.7 2.3 454 42.3 A
| 5 2331 308 2.3 45 427 B skl ms "“n
T 2331 322 0.9 A 47.2
2331 36,5 2.4 16,7 578
| 7331 36.7 36 254 62.7
i 33,1 38, 5.4 383 69,
| 1 33.1 38, 5.8 401 70,
12 331 35, 26 173 58,
| 13 33.1 34, 14 9.0 54,
|
|
|

- - - heating profile of the die bolts

—— thickness profile divided into die bolts
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SOFTWARE / Conrolling modes :,iﬂh

cross profile control 11:44:17 user: service level:9 Fa.Kuhne 5 11 exit |
measure 0/1 roll change product parameter sensor control parameter password
control 0/1 long. pro file contral -:. | ‘expar sion elements. “ & |
cross profile parameters
die-bolt-settings

cross profile control numbers of average calculation Select Typ of control die

pre-select cross profile control

heating bolt control

start with old values D

time until control ON [s]

display control interval sec.

bolt heating on

control automatic
control hold value . .
Adjustable preheating level

control manual value

control open die

— control automatic cross profile control is in automatic mode

— control hold value freezing the last heating profile

— control manual value set all die bolts to adjustable heating value

N2 2 2 2

— control open die open the die lip (e.g. cleaning the die lip,..)
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SOFTWARE / Adjustable Thickness Profile :,il-

thickness profil 11:58:51 user:service level:9 b voiyraz 3.0 exit
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SOFTWARE / Adjustable Thickness Profile if-
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CONTACT

aicuall

SBI Produktion techn. Anlagen GmbH & Co KG
Gewerbering 15,
3710 Ziersdorf
Austria
+43-2952-34139-0
www.sbi.at
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