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TSM Complete Blown >«
Film Solution

TSM Benefits

e Improved process stability in both MD
(machine direction) & CD (cross direction)

e Reduction in material COSTS/ INCREASED
MATERIAL SAVINGS

¢ Increase production output by MIN. 1026

Patented homogeneous mixing

¢ Uniform profile thickness

» Material usage statistics

* Traceability and reporting of all production data

¢ Single, intuitive user interface

e Multiple communication protocols.

@ Central Line Control System

Central Overview and visualization of the extruder performance, including; blender recipes, throughputs, shift/

[ o e daily reports, thickness profiles, layer ratios, alarm management, material tracking. The intuitive user friendly
.. o .. interface with intuitive graphics allows operators to see all critical machine parameters at a glance. Standard
\ L]

communication protocols available to ensure ease of data exchange among all control elements.

* Recipe set up & management

¢ Blender overview, setup & visualization
e Single Window Visualization

e Management system — not just control !
¢ Remote diagnostics

9 Extrusion Control

4 N TSM has continually invested in extrusion control technologies for the Blown Film segment, which has allowed
‘ TSM to bring to market the fastest & most accurate control technologies available in the industry. Producers
'~ v can choose from: Throughput Control — varying the extruder RPM to control output rate. Weight / Length

Control - maintains product yield by adjusting Extruder or Extruder &/or Haul-off speeds simultaneously.

o Superior Algorithm Improves Quality

e Faster Start Up’s

¢ Reduce Material Usage

¢ Reduced waste

* Compensates for bulk density variations

€© Gravimetric Blending

TSM’s range of Extrusion Control Loss in Weight Gravimetric Blenders for Blown Film provide superior accu-
racies, blend ratios & mixing homogeneity. TSM’s Blenders utilize patented technologies in slide valve design &
reverse flight auger mixing with continuous LIW measurement, resulting in ultrafast throughput measurement
& control of the extrusion process. TSM’s Blender range have throughputs up to 3000kg/hr.

e Fast, accurate Control response

¢ High Accuracy Dispensing

¢ Rapid response to process disturbances
» Superior weighing and patented mixing
 Material usage / Inventory statistics

0 Automatic Air-Ring

One of the most critical factors for film quality & performance of blown-film extrusion lines is the air-ring.
\ TSM-Kdesign therefore present the high-performance KARAT air ring, which has been delivering production

& quality efficiencies on several hundred lines, worldwide. The development of the KARAT air ring is based on
substantial fluidic studies & thorough practical tests, along with significant input from customers.

¢ Highest cooling rate

¢ Improved film tolerances

¢ Absolute even air distribution

¢ Excellent bubble stability

e Maximum air flow, minimum pressure drop
e Die sizes 50 - 2500mm

6 Internal Bubble Cooling

TSM-Kdesign IBC systems are designed to increase cooling efficiency & as a result,achieve production increas-
‘ % es of up to 25% & minimize width tolerances. IBC systems can be installed on new mono & co-extrusion lines
{ and can also be retrofitted to existing lines thus controlling exactly the correct exchange of hot and cool air.
TSM- Kdesign utilizes a non contact ultrasonic IBC control system which provides continuous monitoring of the
bubble maintaining precise lay flat control and can be operated in manual or automatic

e Easy retrofitting to any existing bubble
cage systems

¢ Almost maintenance-free

¢ Non-contact

¢ Width tolerances <*2 mm

¢ To be used for interior supply air & exit air



Bubble Control Systems

e Automatic air ring

e Internal bubble cooling

e Bubble sizing cages

¢ Automatic profile control

¢ Thickness measurement

¢ Die sizes 50 - 2500mm diameter

e Stationary and rotating dies

e Normal or long-neck bubbles

¢ Optimal retrofitting of gauge control
system; VARIOcool

Blending Technology

up tp 1300kg/hr

« Single component LIW’s up to 1200 kg/hr
¢ Opti-Ex multi-component LIW blenders

e Continuous LIW blenders up to 2000 kg/hr
e Material handling and inventory management
¢ Unique patented reverse flight auger mixing

¢ Control algorithm allowing down gauging

World Class Automation & Blending
Solutions for the Plastics Industry

0O Frost Line Control

TSM-Kdesign provide a unique Frost line control system to maintain an optimum height, improving the
overall quality of the finished product. The film temperature at the frost line is measured by non-contact

>I < infrared sensors and maintained at desired setpoint by the bubble cooling control system. By fixing the
frost line, constant film quality is achieved and thus the thickness, width, shrinkage and optical properties
are kept stable.

* Maintains the frost line in a fixed position

¢ Display and control of the film temperature
available

o Alarm activation when limits are exceeded

 Integration into existing line control and calibra-
tion strategies

0 Sizing Cage Systems
4 - In the blown film process, the sizing cage is used to stabilize the blown film bubble directly over the die and
N air ring. Maintaining a stable bubble over the die and air ring improves film quality by ensuring the air ring
\._/ and internal bubble cooling effects are uniformly applied to the entire circumference of the bubble. We
offer highly engineered, reliable solutions for your film calibration systems. These ranging from long- term
proven roll based systems to airflow calibration systems. Airflow units operate completely contact free -
perfect for sticky and sensitive surfaces.

e Fixes and centres bubbles of any size

¢ No marking of film

* Individual control of each arm

o Digital display of bubble diameter & cage height
* Wide adjustment range

 Various roll surfaces available

@ Automatic Profile (Gauge) Control

The Automatic Gauge Control System, VARIOcool, alters the volume of cooling air to provide a uniform
e thickness around the bubble. TSM- Kdesign VarioCool ensures uniformity in machine and cross directions
- of the extruded film. The profile is measured using either a contact or non-contact thickness measure-
ment sensor. Capacitive or Radioactive thickness sensors are available. The system maps the bubble to
specific control zones on the air ring. Any deviation in film thickness is corrected by automatic adjustment
of these control zones.

« Increased Output (25-50%)

¢ Uniform Cross Direction Thickness profile
e Fast Return on Investment (ROI)

¢ Contact & Non-Contact profile Scanner

o Optional Barrier Film Thickness Scanner
* Remote Diagnostics

Q Automatic Width Control

The TSM Automatic Width Control System gives you, the customer, several options for maintaining a spe-

} 4 cific bubble size during normal operation. These options are ideal for managing on-the-fly size changes,
reducing the time it takes to get the bubble on size and also minimizing changes in lay-flat due to tem-
perature conditions or film stretch. TSM can also provide systems particularly suited for gusseted film.
The lay- flat width scanner is coated in a hard wearing, low friction proprietary PTFE coating, incorporating
infrared edge sensors that are unaffected by film colour or ambient light. Status indicators of both width
and limit sensors are included for diagnostic purposes

* Measures 0 - 10m

o Lay flat or Ultrasonic measurement available

e Measurement resolution Tmm

 Suitable for all film types and color

* Display resolution Tmm

 Displays instantaneous width and average width
¢ Readily expandable and upgradeable

¢ Automatic monitor and failsafe alarm
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Gravimetric Blending

The TSM range of Gravimetric Blenders are compact with a low height profile and are designed and constructed of
heavy gauge steel to withstand the most rigorous of operating conditions. The load cells are overload protected and
guarded from physical damage while each blender is constructed with high load bearing continuous welding protect-
ing it against vibration and shocks. All TSM blenders include self-optimizing software to give you the most efficient
output on every order.

¢ Continuous homogeneous mixing

« High accuracy dispensing up to +/- 0.01% of
batch

¢ Mixing consistency from batch to batch of
+/-0.02%

¢ Can handle up to 6 different materials

* Reduced labor costs

:

_— — ﬂ" « Rugged rigid design, built to last
r"‘ﬁ“ ‘H * Easy to use operator interface

e Automatic order changes

Material Storage Hopper

< ]

Material Weigh Hopper Dosing Mechanism

Loss in Weight
Material Mixing Zone

Material Recipe
Entry Interface

To Process Machine or
Mixed Material Storage Bin

v
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Savings Through Superior Mixing!

TSM, utilizing its unique reverse flight mixing auger, can ensure all materials are mixed consistently with no separation, no
dead spots in the mixing chamber and no need to adjust mixing times. The downward head pressure generated with our
positive displacement mixing technique ensures consistent throughput irrespective of material composition.

TSM Mixing Consistency using “ OPTI-EX “ Dosing
* Reduced % of masterbatch from 0o Throughput = 100kg/h

homogeneous mixing 00

¢ Reduced colour variation 8.0

7.0 -

¢ Increased profits from high spec

6.0

40

production

¢ Less wasted product

e | ess reprocessing costs

® Reduced labour through automation

Component 4 as % of Total Sample Weight

3% Additive / MB 20 30 40 50 60 70 80 90 100
Sample Number

4% Additive / MB Typical TSM Unique Mixer Colour
Distribution Curve

¢ Unique patented mixing auger
Typical Paddle Mixer Colour . . .
Distribution Curve e |deal for varying bulk density materials

e Excellent material dispertion
¢ Unifrom flow of mixed material to extruder screw
Reduced Set-Point Due to Tighter . .
Mixing Tolerances e Eliminates surging of the extruder
e Lessreprocessing costs
e Better quality products
New Set-Point Old Set-Point

e Eliminates bridging at the extruder feed throat

Possible 1% Saving of Additive / Masterbatch due to TSM
Consistent Homogeneous Mixing & Better Pellet Spread
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Dosing & Control

TSM, with its distinctive dosing technologies, can achieve low set point targets with consistent accuracy. This dosing
knowledge has been obtained through years of experience and with the addition of proprietary hardware components
and specifically designed high accuracy software, precise control of each component is a standard feature.

Opti-Ex Blender Dosing Accuracy

High Accuracy Material Dosing

¢ Control the dosing of your materials more precisely
¢ Reduce usage of expensive materials
® Reduce losses due to over dosing

Percentage

¢ Allows higher value added production
¢ Reduced setpoints to the absolute minimum
e More consistent setpoint results

120 39 58 77 96 115134 153 172 191 210 229 248 267 286 305 324 343 362 381 400 419 438 457 476 495 514 533 552 571 590 609
Cycles

State of the Art Modular Controller

e 7” high resolution remote operator color touch screen
e Easy to use control process with intuitive prompts

e Up to 300 pre-programmed job recipes can be selected and loaded
instantly

¢ Adjust set recipe & view the material weights & throughput values
during your order

¢ General incident log of all blender entries & changes

» Optional automated fill retry for regrind & poor flowing materials
¢ One touch blender weight calibration & auto test of entire system
¢ SD memory card / Ethernet / USB ports

e Complete Ethernet connectivity (Modbus / Profinet / Ethernet IP)
¢ On board real time clock & temperature sensor

e Built-in power supply

Simple & fast Controller swap
* Precise weight measurement out — no tools needed

e 24 bit resolution
e Time and date stamped alarm & data logging
e Built-in power supply

¢ Precise weight measurement
* 24 bit resolution

[T]
e T o]
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TSM Extrusion Control

Maximizing Savings By Reducing Setpoints To A Minimum!

TSM Gravimetric Blenders continuously monitor material throughput (kg/hr) and will op-
timize yield (weight per length control) on extrusion lines. As part of a job recipe entry, the
extrusion / haul-off control setpoints are entered via the remote operator panel. The TSM
system monitors the line speed and extruder output to guarantee precise on-specification
and consistent output quality, therefore reducing waste considerably while operating at
optimum yields. The system also provides roll, order and shift summaries by component,
allowing precise calculation of material costs and net profit margin analysis per order.

Features

e Mounted directly on extruder throat

e Tighter tolerances allowing down-gauging

¢ Higher yields of 2 - 3% from your production line

e Run at minimum thickness & improve consistency

e Suitable for batch or continuous gravimetric systems

‘47
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¢ Adaptive control software allowing changes in screw or line speed
¢ TSM algorithms provide auto compensation for material density variations

Throughput and
weight / length
control

TSM Control Options

Drive speed Line Speed
adjustment Monitor

¢ Kg/hr Control
® » Weight per Length Control (g/m)
) » Weight per unit Area Control (g/m?2)
* Average Thickness Control (Micron)

Motor

TSM Blender on an Extrusion Line TARGET THICKNESS

Minimum Tighter tolerances due
Acceptable to Automatic Control
Thickness

Material Down-Gauging

Normally extruder throughput is reduced gradually due to blocking at the
screen filter. TSM blenders detect when the product weight per length (yield)
or throughput varies from the target setpoint and automatically adjusts the ex-
truder screw speed to bring the throughput back on target.

Furthermore the system allows the process to run at the lower tolerance values
for the product while all the time monitoring the output and individual material
dosing consistencies. This will result in real savings in your production costs

Down Gauging based
on reduced spread

So, if you are selling by length, this will result in more length produced for
the same initial costs. If selling by weight your customers can benefit by in-
creased length being offered free of charge giving you a significant compet-
itive advantage.

DOWN-GAUGING CAN YIELD AN EXTRA 226 OR 3% ON THE ROLL

MATERIAL THICKNESS SPREAD
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Film Gauge Control

TSMin collaboration with Kdesign GmbH of Germany offer fully automated solutions for the control of cross direction pro-
file tolerance on Blown Film lines. This allows for enhanced process stability and significantly improved film tolerances. The
Automatic Gauge Control System, VARIOcool, alters the volume of cooling air to provide a uniform thickness around
the bubble. The profile is measured using either a contact or non-contact thickness measurement sensor. The system
then maps the bubble to specific control zones on the air ring. Any deviation in film thickness is corrected by automatic
adjustment of these control zones.

Air-Rings

One of the most critical factors for film quality & performance of blown-film extrusion lines is the air-ring. TSM-Kdesign
therefore present the high-performance KARAT air ring, which has been delivering production & quality efficiencies on
several hundred lines, worldwide. The development of the KARAT air ring is based on substantial fluidic studies & thorough
practical tests, along with significant input from customers.

¢ Improved film tolerances
e Dies Sizes from 50mm to 2,500mm
* High efficient cooling rates

¢ Quick response times

Standard Karat Air-Ring

¢ Absolute even air distribution
e Excellent bubble stability

e Easilt retrofittable to exisiting lines

VARIOcool MA Karat Air-Ring

e Maximum air-flow
e Minimum pressure drop

¢ Low power consumption

VARIOcool COM-2 Karat Air-Ring
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e Quick return on investment
¢ Optimum productivity and quality

e Special solutions for all applications

VARIOcool COM-3 Karat Air-Ring

Karat Air-Ring with Insulated Air Chamber

Profile Measurement

TSM Kdesign Utilize a variety of on-line measurement instruments to
capture the film profile. Dependent on the film’s properties and char-
acteristics, TSM Kdesign can offer contact / non-contact capacitive
thickness measuring sensor heads for standard packaging films and /
or aradiometric contactless unit for barrier film. The gauge profile unit
is mounted on a telescopic arm connected to a rotational reversing

track surrounding the bubble. Continuously the profile is measure-
ment by the capacitive sensor and fed back to the central control cab-
inet. At this point the film profile information is used to adjust accu-

rately the air-ring sections to ensure film thickness is maintained.

Contact / Non-Contact Capacative sensor Non-Contact Radiometric sensor

with Telescopic arm on Telescopic arm
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Applications

FFS Film

Com-3 Automatic Air-Ring for FFS Film running on a Com-3 Automatic Air-Ring for Lamination Film running on

Die @ of 180mm with an output of 320 — 400kg/hr a Die @ of 250mm with an output of 450 — 530kg/hr

Packaging Film Stretch Hood Film
o= '
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Com-3 Automatic Air-Ring for Packaging Film running on Com-3 Automatic Air-Ring for Stretch Hood Film running
a Die @ of 315mm with an output of 500 — 700kg/hr on a Die @ of 280mm with an output of 380 — 480kg/hr
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Applications

High Density PE Film Rotating Dies

For HD Long-neck production, the COM-2 Karat Air-Ring For all Rotating / Reversing Die Heads, the Karat Air-Ring
combines maximum performance with automatic torsion can be equipped with specially designed hardware such as
detection to deliver the optimum profile improvement a rotating air distributor & wireless data transmission
Side Gusset Film Agricultural Film

The Karat Air-Ring in union with stationary haul-off, pro- For agriculture film, the Karat Air-Ring in combination

vides optimized winding quality &improved film profile with VARIOcool, is specially adapted to the special re-
due to an unique concept designed specifically for Side quirements of agri-foil lines with dies sizes up to 2.5m and

Gusset Film bubble circumferences of 25m Film
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IBC & Width Control

For optimum bubble stability and width regulation, TSM Kdesign present

\ the option of IBC and Width Control which is ideal in the case of numer-
ous width size changes and start-ups. Being simple to use, its reduces line
ramp up times and material waste. Avilable as stand alone products orin
combination with the VARIOcool cnetralized system

Width Measuring Frame

& Sensors
| Ultrasonic Sensors
(1 —4 Available)
L
Tlm wi Touch Screen Control
Display for either IBC or
(2053 men Width Control
o o5 0 DR @
!
t | Throttle Valve for
I _ | Integration of IBC Air
- < Supply / Outlet
!
«««««\««E«« "

Frost Line Control

Frost line control is a special design by Kdesign
and another step to ensure constant quality. The
film temperature at the frost line is measured by
non-contact infrared sensors and kept constant
in connection with the bubble cooling,

Advantages

e Constant film quality by fixing the frost line (thickness toler-
ance, width tolerance, shrinkage and optical properties kept
constant)

¢ Continued control and display of the film temperature in the
frost line area.

e Alarm when reaching the control limits

e Integration into all existing calibrations easily possible

¢ Available as “stand-alone* version or integration into our
gauge control system VARIOcool.
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Centralized Line Management

The Central Line Management operator interface allows simple and user friendly monitoring of the extrusion process from
a single location. The advanced flexible design permits the operator to quickly visualize the system parameters and adjust
essential production seetings with ease. Furthermore the compact control cabinet utilizes an Industrial PC and Printer
which allows the printing of production data at the touch of a button.

¥ F| X
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¢ Central overview of the co-extrusion
processes

e Design to monitor up to 12 layers

e Monitor blender data and extruder data
on individual extruders of the multilayer
process simultaneously.

e Fasy to set layer ratio percentages

e Manage resin-blend percentages &
extruder throughputs simultaneously

e Individually or simultaneous ramp all
layers

¢ Download & retrieve individual layer &
blender information

e Comprehensive reporting facilities

e Tracking of roll, order & shift information

¢ Incident log, material & alarm reports

¢ Time of alarm activation & reset is
recorded, displayed and logged

e Linear and polar charts with parameters for
gauge profile measurement and control

* Remote modem assistance for diagnostic of
the entire system through a network

connection
¢ Remote software upgrades
e Monitor the process in real time
» Layflat width, IBC & cage control
interfacing

* Process parameter storage databases so as
to create, modify or store recipes for

on-the-fly download.

* Availability of job orders containing useful
data for identifying and tracking each order

* Recording of raw material quantity used in
the process.

e Totaling by ingredient.
» Statistical process analysis (SPC) for
blending and extrusion data.
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Film Calibration Baskets

For your blown film extrusion process, the calibration basket is one of the most essential mechanisms on the line. The bas-
ket is placed directly over the air-ring and is used to stabilize the formed bubble. This ensures the film properties achieved
by the air-ring and IBC are consistently spread over the full circumference of the bubble.

* Heavy duty design for long term use

¢ Low friction rollers ensure no marking of the film

¢ Optional non-contact calibration can be offered for
sensitive films

e Ensures a perfectly centred bubble of any size

¢ Unique wide adjustment range

e Enhances film quality and output

» Swivel-arm or scissor-type available dependent on
application

» Easy to maintain / change or clean

¢ Encased adjustment mechanism

¢ Optional patented monomer exhaust system

e Optional measurement & indication of diameter & height

Laboratory Profile Measurement

¢ Ready to use, incl. touch-panel-PC for operating, data base and
network integration

¢ Fasy handling and operation

* Non-contact capacitive measurement for all non-conductive
plastic materials

¢ Auto calibration by integrated high-precision micrometer

* Auto start/stop detection of film sample, multi-cut films possible

« Easy configurable auto filters (wrinkle detection)

¢ Data export tools

: Plast 2015
* Capacitive measuring with adjustable number of points Line No. Order No. Date E
« Display of raw data and filtered data (%, um, 2-Sigma, e omm e
MASOEIT 1A A8 Colia3y? I.l.
3-Sigma) e i i
* Mechanical measuring according to 1ISO 4593 by st cew
integrated micrometer s baten ) — =

* No need of guiding roller assemblies
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Centralized Material Handling System

Ease of expansion is key to any material handling system. The TSM vacuum system includes VAC8 modules which can be
connected to the sequencing control panel allowing multiples of 8 vacuum receivers to be connected to the system. The

system also allows easy integration with existing non-TSM vacuum receivers.

The typical systems include a microprocessor-based central sequencing control panel with a communications connection
to TSM VAC8 remote I/0 modules that supervise up to eight vacuum receivers each. The central console touch screen

display is operator friendly and provides full process visibility.

ek 176 B

YI99999
Ui

VAC1 VAC 2 VAC 3 VAC 4 VAC 5 VAC6 VAC7 VAC 8
x8 x8 x8 x8 x8 x8 x8 x8

CENTRAL DUST FILTER CENTRAL DUST FILTER CENTRAL DUST FILTER CENTRAL DUST FILTER

WITH AUTO WITH AUTO WITH AUTO WITH AUTO
VAC VAC VAC VAC
BLOWBACK CLEANING PUMP BLOWBACK CLEANING PUMP. BLOWBACK CLEANING PUMP. BLOWBACK CLEANING PUMP.

e Touch screen interface uses intuitive graphical illustrations to show
handling status

e Easy to maintain and clean with access door and

e removable sections

¢ Reduced lifetime running costs

e Stainless steel vacuum receivers

e Available in sizes from 6lt to 120It

» Patented self-cleaning screen filter

® Reduced hardware costs

e Simple installation




TSM What you need to know.......

Available Gravimetric Models

Single Component Multi-Component Multi-Component
Loss in Weight LIW Blenders Continuous Blenders
OptiYield-100 (100 kg/hr) OptiEx-100 (100 kg/hr) OptiBlend-200 (200 kg/hr)
OptiYield-200 (200 kg/hr) OptiEx-200 (200 kg/hr) OptiBlend-400 (200 kg/hr)
OptiYield-400 (400 kg/hr) OptiEx-400 (400 kg/hr) OptiBlend-800 (800 kg/hr)
OptiYield-800 (800 kg/hr) OptiEx-800 (800 kg/hr) OptiBlend-1200 (1200 kg/hr)
OptiYield-1200 (1200 kg/hr) OptiEx-1300 (1300 kg/hr) OptiBlend-2000 (2000 kg/hr)

Profile Gauge Systems

* Air-Rings for Die Sizes of 50mm to 2500mm

* Standard Air-Ring, Manual Segment Control Air-Ring or Automatic Segment Control Air-Ring available

* Large Operating Range of Blow-Up Ratio’s

* Profile Measurement up to a Maximum 20m Bubble Circumference

* Absolute Maximum Air-Flow with Minimum Pressure Drop

European Office North America Regional Office Asia-Pacific Regional Office China Regional Office
TSM TSMInc. TSM Taiwan TSM China

Ard Easmuinn, Dundalk, 1505 Johnson Ferry Road Siangshang Street Office Tower, China Hotel
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Tel: +353-42-9335560 Tel: (770)886-6630 Tel: +886-4-24728185 Tel: +86-20-86266016
Fax: +353-42-9334422 Fax: (770)886-2395 Fax: +886-4-24728180 Fax: +86-20-86266015
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Sales: Sales: Sales: Sales:
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