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Closing the Loop: Thermal Control for

Stable Lightweight Glass Production

Cled

GLASS MANUFACTURING
INDUSTRY COUNCIL



Once Upon a Time M
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1904, Toledo:
Michael Owens patents a machine that
automatically manufactures glass bottles.

120 years later, the core challenge remains:
Controlled heat extraction without defect




Why we started
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Crucial factor but low ‘ & |

process management

No Real-Time Measurements

: - N
live data . R L, &
Higher risk of e wal Y ‘ e @
detection ,* b ‘Incoggustent Repeatablllty
. _ Process
High Dependence on Expertise : . ovef time
No between shifts - ®™Loss of

decisions -
on expertise \



Designing a thermal control system

: \
A pratical control system must have:
v Continuous measurement

v’ Relevant information

v No recalibration Sar  y Iy
R %

v’ Maintenance-free _ ‘ﬁﬁ%‘ i

v Affordable deploy‘iﬂ } l j, J| 122
h 2

Achieving those five requirements simultaneously was a real challenge



The system
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Cabinet Switch Status
M ELANKONTROL
0 N E CAM E RA INNOVATION & PERFORMANCE g - . m B m

By section in the
middle of the m M m m m
machine : :

LJ
°
L]
500

®
.
°
A |
'
[

IDEAL ANGLE OF
VIEW

To control
performance

THERMAL VIEW

We see the inside inner
surface with a proven
accuracy of +/- 2°C

Parallel and radial Molds opening.
SG/DG/TG — All kinds of cooling




Key technical caracteristics

INNOVATION & PERFORMANCE

V)

Maintenance -free
No lens
contamination

’__________________-

-7 A

No recalibration
needed

SN\ e

V)

Affordable system
ROI < 1 year




Key technical caracteristics

[ BLANKONTROL } ~
=3

Automatic
regulation

.IS MM |—|l |—|v MM .IS 6/
® ® @ e ©® @ A t.
CABINET X LINE P s




Proven in industrial production M
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@ ® o 6/

11/ 14 recuring
customers

Total Customer 1 2 8 14 ~20
Recurring Customer 3 6 11

Total Installed 1 3 20 44 70+




Stability results
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* (sampling period: 9 days // Setpoint : 470°C)

210 —g— Average WITHOUT BlanKontrol
Variation WITHOUT BlanKontrol
—o— Average WITH BlanKontrol r/' k. -
500 Variation WITH BlanKontrol TIGHT DISPERSION
@ Temperatures maintained
within a narrow range
490 \ around the setpoint
- - - iy . v
ﬂu —
1 MORE UNIFORM
3 480 TEMPERATURE
E All sections behave
E‘ @ ==r- consistently over time
2 A7( = = = == - S e - — - ——— S D D D G- S - S S S S W M - - — i
BETTER REPEATABILITY
A Stable thermal behaviour
460 for a more predictable
process

%, /

450

10/02 11/02 12/02 13/02 14/02 15/02 16/02 17/02 18/02




Operational Impact M
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200

BRINGS BETTER OPERATIONS

Temperature is stabilized; cruise
control is on

480

.
5

.
S

§:§ Qui cker warm up of the section

s
=]

§:§ No overshoots

.
8

Temperature (°C)

3

| =i= Extends mold lifetime by 50%

2

-1 Free up the glassmakers to focus on
*8* higher - value improvements

340

320
00:00:00 00:07:12 00:14:24 00:21:36 00:28:48 00:36:00 00:43:12




Quality Assurance M

INNOVATION & PERFORMANCE

Certify to the end customer that no spikes from plungers were
packed




Unexpected: enable safe lightweighting M
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Glass Distribution of a Bottle — Impact of an
Efficient Thermal Regulating System

| _ Without Efficient Thermal Regulating
0.6( - - e N | System — High variability
Narrower dlStrlbUtlon = | With Efficient Thermal Regulating System
More uniform glass ==/ | — Low variability
| across the bottle |
0.55 \_ :
I
|
2 l
o 0.4 1 i
0 :
= i : i
>
£0.311 : 4 |
o) : 4” : \\*\ :
O I I
IS Ny | -
= 0.7 4 High rejection risk . : A |
(over / under weight) . : !
/| I |
// : : : \\
0 1 N /, : : : \\
7’ I I | N
AL : § e
gl | : | o
o o e | -"""'---..._..__

+0  Target Weight +o
Glass Weight Distribution (deviation from target)



Why Lightweight?

=1
Customer’s view
* Fewer emissions B! Glass Company's VIEW
i /o Migher Margin t
1 | - More Market Share 1
! -40% [so-Tonnage Advantage
kPl =15 to -25% O
(Cost savings) + 6 6 /
O
4 Revenue

500g 3009




Results M
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Mastering the temperature to get even distribution:
Datasheet from a customer

BIankontroI- Plan Expérience

Répartition verre

- Sect 4 AVEC régulation
| T° Ebaucheur | Gauche
Initial 460° 460°
>
1€" essai 420° 460° E
21€me essaj 500° 460° L
L
|_
2
)
18" essai Initial 2ieme aggqj %’
420° 460° 500° v
2
o



Conclusion

‘ More stability brings more process control.
9

‘ More process control leads to greater performance.
%

Lightweighting.is.a decisive path to. make glass
a.more competitive packaging material.



Raphael MALVEZIN

M +33 91 92 04 91
www.tme - engineering.com
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