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Principal of Online Quality Control

Pellet Preprocessing
Dedusting / Drying

*

Pellets Color Measurement

Pellets and Powder Inspection

Pellets Throughput Measurement

Pellets Size and Shape Distribution

Melt Index




Benefits of Online Control

» Process Control
(Optimisation, capacity, cleaning, waste)

» Product

(better quality, customer satisfaction/relation, less claims,
more competitive products)



Pellef Analysis by
NIR Specfroscopy
(PANIRS]

Pelleft Color
Measurement (PCM)

Pellet Scan
(PS25()

Pellet Throughput
Measurement (PTM)

Pellef Size and Shape

Distribution (PSSD)

Pellets Color Measurement
PCM
Measurement of LAB Color Values
and Yellowness Index

Pellets and Powder Inspection
PS 25C, PS 25, PS 2 PT 2
Detection and Evaluation of

Impurities in Pellets and Powder

Pellets Throughput Measurement
PTM
Weight Measurement of the inspected Pellets
over the time

Pellets Size and Shape Distribution
PSSD
Measurement of Size and Shape of the Pellets
Detection of Twin, Triple and Multiple Pellets




Pellet Scan System
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Pellet Scan System
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Pellet Size & Shape Distribution
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Pellet Size & Shape Distribution
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Pellet Size & Shape Distribution
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Pellet Colour Measurement
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Online Measurement on Extruded Films
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Online Quality Control




Online Integrated Measurement Solution
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Online Integrated Measurement Solution




Online Gel Count
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Online Gel Count
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Defect Types .
» Gels .

» Black Specs

» Contaminations .
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Web Inspection in Film Extrusion

100 % Optical Control of the Web

» Photo of every defect
» Position of every defect
» Database Interface

» Reports

> Alarms
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Benefits of Web Inspection

» Process Control
(Optimisation, capacity, cleaning, waste)

» Raw Material
(Optimisation material + recipe, control material)

> Product

(better quality, customer satisfaction/relation, less claims,
more competitive products)
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Origin of Defects in Extrusion

» Extrusion Line
(screw geometry / dead zones)

» Resin
(contamination, recipe)

» Production Process
(extruder temperatures, screen change)
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Defect Types in Film Extrusion
> Gels

» Black Specs .
» Contaminations .
» Die Lines . .
» Insects

» Lamination Defects

» Qil Stains .

» Fish Eyes .

> etc.
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Web Inspection System
Embedded Multiple Camera Solution

!
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Embedded Solution Technology

» High Speed CCD Line Scan Cameras
80 — 160 MHz, 512 — 8192 Pixel

» Embedded PC with High Speed Framegrabber
» Windows XP Server (network)

» Exact information on defects within the web
(mosaics, position, alarms, protocols, storage)
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Quality Reports / Alarming

» Single Defect

» Trend Defects (20 gels per m?)
» Slit Defects

» Repeating Defect

» Gel Shower / Cluster

» Roll Defects
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Rolling Map / Die Defect

3% PEPEOD Dreftbahn Inspektions System (o) 55 Irespektionssystem - Konfigurstion : 1_Testind / 1_Test.sta] ==
¥ Cubel Brohelorngen Anscht Sendce Fenster Hife mEIE
& - Y =@ B = B @
v F1 - Messung start
O s P R Camb PSS
. F2 - Messung stop - |-

frE3 - Maternialdaten

=F4 - Konfiguration

=F5 - Folienbreite

Wl FG - Mosaik

r Gid [N

Aktive Alarme -> 0

lelt side Filmbreited, F00m right side

| mmwnsi1 | cofiguratonoen | e 01 -3 1) Dtk space : 622 MExte (DHDATA) Pritkerichs 1 0
27



Time History (Gel Level)
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3-D Defect Analysis

Defect information -> Level 0 Defect
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Lane Distribution
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Die Defect
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Alarms / Repeaters
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Teach-In Function - Fly
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Web - Inspection - System FSP600 © OCS GmbH, Witten -

Teach-In Function — Oll Stain
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Teach-In Function - Gel
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1.1 oll spat - B

0,3 gel - 10

54 multi oil spat - 2|
O flies - 0
O dust -0
0 hair - 0

v
7

—

) Defect map

L Alarm

‘ + teaching trend

[ Hew

£ trend - feature

" pattem distribution

i~ gaussian curve B-value

Teaching trend

el

5{ Reset |
= Load |
E save |

correlation [%]

oil spot

flies

dust

hair

i oil spot

Apply |

pattern no.

bpecial def.

¥ Cancel |
[

=l&lx|
=l&lx|

|
& start

T
KO F Microsoft Outlook v| |37 Mapisw

T
| 0 QC5 GmbH, Optical Cont... | R wk_demo

T
| @ 0CS FSPROO w Teach In Mode & Cil Spat... |

Defi0 Mosi0 (OMByte)

ERQOANABED 142
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Teach-In Function — Black Spec

£ Web - Inspection - System FSP600 @ OCS GmbH, Witten = =[] x|
T¥ File Settings view Service window Help Girey value | Histogiam | Classily | Reference | 45 Teach | Defect type ﬂ - 8] %
= A, . 2y Greyvalue machineicross direction Tirne 13.12.05 140211
Runlength 1.0000 m
Camnera : Number 0182
Table -
¥ F1 - Measurement start Size 4404
1 Mean = position 475.0 mm
LA RA e — L L Shape factor 20
Classification settings ... (FSP600)-> C:\Programme’,0CS Gl Mean shape fastor 20
Settings classification I Settings size ca\culationl User defined featu Total eleme!wts 1
Elements bright 1]
40,00 Z] Threshaold correlation [%] Pinel 1. Le Mean transparency 259%
i tranzparency FOxE
defect name onf’offl taughtlfreel L-featurel L-fealure"F'ixe Gradient 1%
T0 on |7 43 | prezent nal tean pos. deviation
1 spot - on |7 43 present nal Max pos. deviation
T 2 |fliez on |5 45 | present nal Max deviation pixel-pinel
T3 | dust i 42 ol Pixel Level 1 neg. 222
W hair on |3 47 nol E!xe: teve: 12 ned. 1082
= inel Lewvel 1 pos.
E multi oil zpot on |4 46 | prezent nol 0 Bl 2 ms 0
ITE[TE o 50 nel o Cross direction 3 [Defect width E026
L L 0 50 nol arey value under cursor 138 Defect langth 4716 pm
B [ o 5 nal ‘ First 1 Pos. 186,3 mm
U furknown - on nol Last x Pos. 189.7 mm
el Aspect [wl] 1 277FF777777778
X Carcel 30! Pl Fill Factor dark 0536231 804057371
—dust-> M 2 (4404 pm] Fill Factar bright j
dust 'l corelation defect types I corelation [Ea[u[el I
“ | Pl | » | »w | on 1] fwi -
: carelation [%] [without limitation) e dus 3
¥ mark defect pixel [ BE.5 flies -1
¥ pattern valid B 633 gel-13
- ; E 3“'5 hT"'2 0 i Defect map
=} Copy mosaio ail spat -
— 0 w ail spot - 0
B Move Mosaic
x Delete Mosaic 2 Alarm
[ Mew ‘ & teaching trend = trend - feature = pattem dishibution = gaussian curve B-valug
& Reset | Teaching tend s Special def.
o pry g (=] o | oil spot
[= Load | BED === = o Foofoocss O flies
= : : o dust
& save | % [ZI S ,E’-f-f--} é' 0 hair
'g : : : : o multi oil spot
Spply | 40 L T " T
-1 a 1 5

¥ Cancsl | pattern no.

- Def:0 Mos:0 {OMByke)

T T T T
mstartl o] 7 Microsoft utlook, v| (33 Mapizw | &) 0Cs GmbH, Optical Cort:... | B wk_demo ”@ 0CS FSPE00 Y Teach In Mode 9 Gel.bm. . i

!

Ee QAN M3 29 1450
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Inspection Systems
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Closed Frame
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Interrelationship and Correlation
Example

» Online Compound Control (Gel Analysis)
» Oracle Database Integration
» Decision for Film Extrusion Quality (Grading)

» 100 % Web Inspection in Cast Line
(Diaper Breathable Film)
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Online Container for Plant Control (Example)




Analyzer Control System Benutzer: Administrator Zeit: 13:44:28

Line 3 NT Material ‘ I@ Line 4 NT Material

ZKW?2 ZKWA

|
_s

Extruder Extruder

EEEEEEEE——————... EEEEEEEE——————————
Start m 13:43 10 Alarm: Pellet Transport System Start

PAGG6 PAG6

|Update Successful‘Defaull Query |_

Hauptmenii ‘ Pellet Transport System Line 3 ‘ Line 4 ‘
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Abzug APLAIRS FS5 Chill Roll Schmelze Druck | Schmelze Temp.
| 00| N 10 Problem | | 10 Problem 0.0 |mjmin | | 0| Bar | | 0|
Stop

Servoumrichter

0.0 |Ufmin
0.0  Nm

Stop
13:43 10 Alarm: Linie 3 SPS =
[ 0] 13:43 10 Alarm: Linie 3 Chill Roll Umrichier 2
. - 13:43 10 Alarm: Linie 3 Chill Roll Umrichier 1
13:43 10 Alarm: Linie 3 Servourmrichter
[ ] 13:43 10 Alarm: Linie 3 Massedruck
a— 13:43 10 Alarm: Linie 3 Massetemperatur
13:43 10 Alarm: Linie 3 Ternperatur Zone 5
13:43 10 Alarm: Linie 3 Temperatur Zone 4 —
= 13:43 10 Alarm: Linie 3 Ternperatur Zone 3
Extruder Chill Roll 13:43 10 Alarm: Linie 3 Temperatur Zone 2 M
Update Successful _
Thermostat Zone 5 Zone 4 Zone 3 Zone 2 Zone 1
— 200°C PABE — 1n0°C
E 10 Problem =
— 160°C D = e
— 20T — BT
.0°C :_ 40°C
— doc| 3w = e
= . . o
) — an'c b g ) 4 » — oo
0| wert | 0 ¢ | 0 ¢ | o c | 0 °c 0 °C || wer
5 'C | Solwer | 0 ¢ | 0 ¢ | o | 0 °c 0 " | Saolwen
5 °C | 0 ¢ | 0 ¢ | o | 0 °c 0 °c
. .
Hauptmenii Pellet Transport System Line 3 Line 4




Gel Shower

Count [00:00:30]

56

54

42]

40

38

36

34

4]

odl

b md b i m

| .‘

il mwfh

14:00:00

il “uun"' || hagn dn “n“ '| H il |\|||ll|||||||n mlnu ||| ||||||\

14:30:00

Time
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Online Anticipation of Plant Shut Down

oo
¥ < 150
v

Start injection cleaning agent

Plant shut down

v

| é
Jn ‘ ‘|||| Ul \ w' || y
”;Di (L AUE) M LUl M W hnhnm“um L HIM |
ekl _ | Parameter

Eller 1]
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Online Transition Control

125] Stop injection cleaning agent

115 Stop extruder rinsing

-1
h

- _
i i

Count [00:00:30]
o
h

Start extruder cleaning

.

10:00:00 10:30:00 11:00:00 11 30 00 120000 12:30:00 13:00.00 1330 EIEI 1400:00 14:30:00 1500:00 15:30:00 16:00:00 16 30 00 17:00:00 17:30:00 18:00:00
Time
1 e Parameter]

Ll
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4204
4104
400 Extruder startup after plant restart, start extruder cleaning
3904
3804
370
360
3504
3404
3304
3204
3104
300
2904
2804
2704
260
2504
2404
= 230
E’ 220
g. 2104
'E 200
‘3 1904
1804
1704
1604
13504
1404
1304
1204
1104
1004

Stop injection cleaning agent

Stop extruder rinsing

. . sl o
1820:00 1830:00 18:40:00

10:00

49



ummary

» Close Loop Online Control (Process + Grading)
IS today‘s Standard in Polymer Plants

» 100 % Web Inspection in Film Extrusion
» Different Defect Types, but close Interrelation

» Working Together avoids Problems and
Improves Film Quality

50



Thank You
very much

for Your Attention !
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