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MSC & SGCC

\ GLASSPEX 2015

Hot End process control:

Two bricks to characterize your
production and pilot your process
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) INTRODUCTION

MSC & SGCC

l Composition

Glass fusion temperature

L viscosity modification

-

MONITOR

Gob forming
parameters

| H Container characteri@

MANAGE
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MSC & SGCC

GLASSPEX 2015

. Master your process with Gob
Supervision.
. One new product : Tiama Hot
End Laboratory Tool.




Gob Supervision

MSC & SGCC

1. Gob Critical Parameters

Which parameters need to be monitored for critical gob and
forming performance ?

2. Available Tools for Gob Monitoring

Optical Pyrometric measurement tools
Gob vision shape control state of the art
Closed loop weight control objectives

3. Environment Benefits in Gob

Control

Energy
Raw materials
Safety and Health
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Gob Critical Parameters

MSC & SGCC
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Available Tools for Gob Monitoring:
j Optical pyrometric measurement tools R
MSC & SGCC

1- Gob weight control

2- Gob temperature
monitoring

3- Gob shape monitoring and
reference storage

Immediate feedback to improve

o : gob properties and prevent
- production loss
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Feature 1 - Gob Weight Control (1/2)

5043 g
5040 g

]I

0 °C

200,2 mm
38,8 mm
1141 °C
100 %
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MSC & SGCC

Your benefits :
v/ Reduction of container weight

v’ Reduction of job change time,

v More stable conditions in the
forehearth

INSPECTION WORLDWIDE



Feature 1 - Gob Weight Control (2/2) -

msC & SGCC

“CLOSED LOOP”

Needle motor Signal sent to the

-_ needle motor drive

|
T Tube motor CLOSED LOOP

| Signalto e  AUTOMATIC gob weight
T e tube control by adjusting the tube
. Z’rj’::' height or the needle position
1

i | * Keeps the gob weight stable
within £0,25%
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Feature 2 - Gob temperature (1/1)

5043 g
5040 g
200,2 mm
38.8 mm

1141 °C

100 %

0 °C

MSC & SGCC

* Temperature measurement along
the gob,

® Accuracy : £3°C

® Multi zone and average temperature
display,

Your benefits :
4 Temperature reading

4 Temperature mapping of the gob
surface

INSPECTION WORLDWIDE



\

Feature 3 - Gob shape monitoring (1/2)

INSPECTION WORLODWIDE

MSC & SGCC

GOB SHAPE MONITORING

Your benefits :
v’ Gob tilt and length alerts.

v Immediately identify bad shear
cuts
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GIA |
Feature 3 - Gob shape monitoring (2/2)
MmscC & SGCC

gob GOB REFERENCE STORAGE
reference _
image Your benefits :

v’ True job change assistance

v’ Reference gobs significantly

”“VE" reduces the job change time
g0
image v’ Eliminate trial & error during job

change
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Benefits

* Raw Maternial

Weight: Tons per year
1000
800
600
400

200
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Benefits F< tiama

MSC & SGCC

Energy: kWh per year

1200000

1000000

800000

600000

400000

200000

0
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Benefits Fre Clama

MSC & SGCC

* Raw Material

CO2 saved: Tons per year

250
200
150
* Energy

100

50

* Safety Wine
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MSC & SGCC

GLASSPEX 2015

ne new product : Tiama Hot End
Laboratory Tool.
),
e
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Tiama HOT systems product range 1O

v = AR T=|

H hoteye

One or more

hot mass visible light-range

hot*end cameras combined
article weight — with infrared

manil ent A_I cameras
tiarma nnnmmmmm‘uﬂﬂum

|_ tlama
hot move

hot-end '
ar iilne tiarma hOt vva||

positioning hot-end IR A thickness
management measurement

radiation
monitorin sensor adapted to
& hot-end conditions

hot form

INSPECTION WORLDWIDE



MSC & SGCC

Tiama HOT lab

Hot-end laboratory tool

hotlab
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Current hot-end gauging

With the exception of weight, bottles at the
HE are currently measured with go /no-go
gauges.

Characteristics such as :

_lean,

_ovality

_and glass wall-thickness

are currently measured at the CE and only
then is the information transferred back to the
HE.

This equates to a time duration of >1 lehr-
length.

‘.l/{,' . -

MSC & SGCC




Overview

‘.‘1{4 .
Zrs clama

MSC & SGCC

Tiama HOT lab — Precise statistical
dimensional measurement of hot
bottles including glass thickness



) Construction

MSC & SGCC

Machine Electronics Cabinet Measuring Chamber




Measurement technology

MSC & SGCC

Measurement Technology Centering pusher

motor & encoder

\ Centering pusher

Laser scanning
micrometer emitter

® Up-to-date Micrometer Laser

® CHRocodile Glass Thickness
Control

Glass sensor position

Glass sensor position
motor and encoder

® Measurement Time < 2 mins.

lass thickness sensor

Tumtable motor
and encoder
® Container Temperature up to
3000 CEISiUS. Z-axis carriage

Z-axis encoder

a -
s o"37-axis motor
! L &5




Available measurements O tlama

Band Diameter T

="'

Diameter [/ CQuk of Round

Fimish Height

BEDPE

Glass Thickness D B
Aktiv True
Height Position (P) [mm)] 0.00
Héhe (H) [mm] 0,00
Height at Diameter Winkelanderung [*] 0

Inside Diameter

Lean (1) p <8 ___—__—I
H
@ Lean (2)
Square Bottles
@ Name B
Thread Area Aktiv True
Position (P) [mm] 0,00
Thread without Seam
Héhe (H) [mm] 0,00
Wertical Zone Winkelanderung [*] a0



Finish measurement

@D @D

Graphical display of thread 4 |
measurement (T & E )
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MSC & SGCC

@ ®

il

Rl

3045
3044

The right side of the screen 7
| displays the numerical
results.

3034
3032
303
3028
3026
— 3024
E 3022
2
Sang
3016
3014
3012
301
3008
3005
300,4
3002
300
2998
2995

LM B A U I S IS I B B B L B pa
16141210 -8 6 4 -2 0 2 4 6 8 10 12 14 16
Breite [mm]

Messung beendet. Flasche entnehmen und
"Ergebnis sichern" driicken!

Hohe

@ Hohe [mm] 308,57
(5] Gewinde

@ T mm] 28,29

@ E[mm] 26,16
Band

@ Durchm. min. [mm] 28,71

@ Durchm. max. [mm] 28,97
Achsabweichung (2)
‘ 0,11

, Achsabweichung [mm]

7] ws K1



Glass thickness 360°

Graphical display of glass 4

thickness (360 degrees) *

The “x” axis in the graph
corresponds to the table/
bottle position. Thus the
thin glass areas can be
easily identified on the
bottle.
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MSC & SGCC
D @D D :

4 B

T

215

21

205

195

Glasdicke [mm]
_; =
o w

=
w

175

17

16

0

50

100

150 200
Winkel [°]

250

300

350 |

Messung beendet. Flasche entnehmen und
"Ergebnis sichern” driicken!

@ E [mm] 26,16
(=] Band
@ Durchm. min. [mm] 28,71
@ Durchm. max. [mm] 28,97
Achsabweichung (2)
® Achsabweichung [mm] 0,11
L] WS K1
" @ Glasdicke min. [mm] 1,61
@ Glasdicke max. [mm] 2,15
@ Glasdicke 0°-180° [mm] 1,84



) Sunk/Bulge & Vertical Glass Thickness

'
mMsSC & SGCC

4

Graphical display of vertical @ ‘

o Ut er su rfa ce ( g reen l / n e) iﬂ Durchmesser wird gemessen (B3)
o 230 »i WS K3
and inner surface (blue) e L -

210
o @ Glasdicke max. [mm] 3,44

190

The flatness (sunk/bulge) _

EN70

together with the glass "=

150

thickness is calculated over =

130

@

0

@ Glasdicke 0°-180° [mm] 3,12

@ Glasdicke 180°-360° [mm] 3,01

Vertikale Zone

. @ Delta-Radius [mm] 1,11
the defined area.

110

@ Glasdicke min. [mm] 2,04

100

a0

@ Glasdicke max. [mm] 3,48




Statistics (1/2)

MSC & SGCC

Messwer rie Regelkart Histogramm

Cpk 83

Cp o 1453

TR = Yo L) (SRR SR || LR T 0,084
aaaaaaaaaaaaaaaaaaaaa L 1,300

Capability of the Process .
Overtime (CPK) TRAIEEINIEL s prnsscs m ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, gsk 22232

Slasdicke min. [mm] - L 1,300
w70
AWG 2,629

The Numerical and graphical N R

AWG 2,035

analysis of an individual

o 10,893
FSE-LBord. BVS-HE | o 0,047
tasdicke mav. [mm] - W 1 LL 1,500

measurement location or a b e
particular  cavity can be B [ i i

L o700

w1500

analysed. i uL AVG 1073

22.07.2013 00:00:00 - 23.07.2013 00:00:00

ProLab - Messwert-Grafik
Histogramm - T [mm] - T
22.07.2013 00:00:00 - 23.07.2013 00:00:00

Distribution charts clearly
shows where the process is
within the set tolerances

Burchm. max. fmml - B3x

805 8, 15 3 5 183 35 E:T 2845 s 255 BE



Statistics (2/2)

The “History” is a graphical
display of the collected data
over time

Possible to display and
compare against other moulds

or simply view trend over time.

V @
m ]
=
Vi
Error Alarms
: _ : Ve
13.10.2070 00:00:00 - 14 10.2010 00:00:00 Overview
[ = [ s [
Vew P « ‘V@ ‘F'c> yV IVQ IV@ IV IV ‘W’@
Filter Back Current Previous Foom Pan S:A::llliﬂg Back




Tabulated results

MSC & SGCC

= 20:27.08
@ 131010

Time Article Section Cavity Maould Mo Med 10/ B

e eight [rarm = =
The “Tabulated” results allows S s s 1

N

B
e T [mim] 27.08 ——
. Y 13.10.2010 20:13:04 10 B [ ] Goal 270002072095 ' 0
the user to see all numerica @ FUmImus w1 A Featon () ) o0 3
Height (H) [rmmi 6.00 ef. Position
. 13.10.2010 20:17:4 Med i B Nur%be(r c?f[Mea]surements g | — ]
/ s l Measurement Interval [*] 300 ' @
value measurements in a taole o £ 251
Goal 25.00( 020/ +0.25) Automatic
Position (P} [rmm] 8.00 =
for‘ , ]at ni:"%?e(ngf[h:ﬂﬂgg]surements EDg ' <D
Measurement Interval [~ a0a
@ e Glass Thickness [mm) 1.89 Stai
Goal 200(+050/+080)
Pasition (P) [mm] 45.00 @
(Glass Thickness Min. [mm)] 1.58 Stop

Possible to display results based

Pasition (P) [mm]

A

|

Glass Thickness Max. [mm] 222
'/t d 't H Goal 2.00( 050/ 080 error e
On a I ere Crl erlon Pasition (P) [mm] 45.00 o
(Glass Thickness Diff. [mm)] 0.88
Goal 0.50(+0.20/+40.30) il '®
13.10.2010 00:00:00 - 14.10.2010 00:00:00 Overview

Vm P o«

Filter Back

V@ V o

Current Previous

4 IV_ ‘7 ‘? l? P&

Back

Details
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Jt's time for

tlama

hot systems



