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Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by ALFRED SCHRAMM molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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Alfred Schramm molecular-technik GmbH & Co. KG is a fam-
ily operated business in its second generation. It is locat-
ed in southern Germany in the Boblingen/Stuttgart region.
The company was founded in 1960 by Ing. (Grad.) Alfred
Schramm. Since 1983 it has been under the management
of his two sons, Dipl.-Ing. Thomas and Peter Schramm. 18
permanent employees. The export quota is approximately
60%. The company is the owner of the European trademark
"MetalLine".

The core function is the further development, marketing and
application of synthetic repair and coating materials. There
are two interacting fields of activity available for this:

1. Material Sales - Consulting, sales and user training
throughout Europe for self-sprayable polyurethane (PUR)
based coatings

About us

2. Coating Services - In-house coating services based
on polyurethane (PUR) materials for individual pieces, proto-
types or small production lots

The objective is the material and "Application Know-How
transfer" to the industrial end user. In times of extremely
short delivery deadlines, machine manufacturers (OEM)
should be less dependent on time intensive "outsourced"
coating work. For this pupose, FDA conforming, sprayable
liquid polyurethane materials (PUR) are almost exclusively
used.
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Various processes and materials for elastomeric surface
linings have been available to engineers for along time. The
most common form is still the glued, screwed or vulcanized
rubber lining with seams. Self-applicable, professional
elastomeric spray-coatings are however still reserved for a
few large-scale users or external coating shops. This is not-
withstanding the fact that the areas of

B Surface protection

B Wear prevention

B Extending service life

B Scratch / mark protection

are increasing in technical and financial importance.

The "MetaLine concept" stands for permanently elastic,
seamless protective coatings, individually adjusted to the
wear conditions. These can be applied quickly, safely and
permanently by the OEM. Individual adjustments mean the
variation of:

B Material hardness approx. 75 - 95 Shore A
B Static friction my(0) from 0.2 to 0.6

B Material thickness 0.5 mm to unlimited

W Surface structure smooth to structured

B Color light to dark

In its fully cured state the basic characteristics of MetaLine
cannot be distinguished from the familiar sheet or molded
polyurethanes!

MetalLine stands for a new method to achieve a com-
mon objective - quickly, safely and easily!

About us
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MetaLine " Series 700 - Cartridge Spray System

Material

Wear resistant, solvent-free, 2-component polyurethane spray coa-
ting. Designed for a professional and quick self-application by use of
the MetalLine cartridge gun.

Description

Metaline Series 700 is a spray applied duroplastic elastomer. The mate-
rial is distinguished by an unsurpassed impact resistance and surface
smoothness. Based on its fast processing, the build-up of coating thicknes-
ses between 0.5 and 20 mm - even on vertical surfaces - can be achieved
within minutes. Metaline cures at ambient temperatures (no thermal treat-
ment) and can go into service approximately 24 hours after the application.
The result is a tough, flexible polyurethane coating with an extraordinary
abrasion resistance and durability. It is suitable for all kinds of wet
and dry operating equipment. A perfect seamless problem solution for:

Product information

Wear prevention Surface protection
Shock absorption Scratch/mark protection
Load release Sound deadening
Application

It is applied by use of the MetaLine cartridge spray gun - without any
manual mixing or weighing processes! Within one single operation the
material can be sprayed or casted at a professional finish quality!

Properties

Resistant to abrasion / erosion Repairable / Overcoatable
Temperature resistant Permanently elastic
Impact absorbing Cavitation resistant
Pharmaceutical / Food Grade Non-stick characteristics

Scope of Operation

hoppers / chutes impeller / rotors flotation parts / filters
rollers / driving cylinders elbow- / pipe-work centrifuges / fans
elevating equipment vibrating decks ventilation equipment
dry- / wet mixers SCrew conveyors

MetalLine - because it's seamless sprayed

Issue P700UR.1 - Subject to technical modifications! ion and applicati in this overview are provided to the best of our knowledge. However, they also apply without in to the exclusi
rights of third parties and do not release the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright
by Alfred Schramm molecular-technik GmbH & Co., D-71157 Hildrizhausen (2004). Metaline is a registered trademark of our company.
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APPLICATION METHOD

Spraying [ casting

APPLICATION EQUIPMENT

MetaLine Cartridge Gun

PROCESSING TEMPERATURE

+50 °C to +70 °C

COLOR

similar to RAL 7035 - (ML 785)

similar to RAL 7044 - (ML 795)

MIXING RATIO

2 : 1 per volume

PACKAGE UNIT (double cartridge)

600 ml /300 ml  (=1.05 kg)

Technical data

SPECIFIC WEIGHT Base = 1.07 | Solidifier = 1.03

TENSILE STRENGHT 20 N/mm? A.S.TM. D412-68
TENSILE MODULUS (at a 100 % elongation) 7 Njmm? A.S.TM. D412:68
TEAR STRENGTH 16 kg/cm (90 pli) A.S.TM. D624-73 DIE C
ELONGATION AT BREAK 380 % A.S.TM. D412-68
HARDNESS IN SHORE ,A” 82A A.S.TM. D2240-68

TEMPERATURE RESISTANCE (dry/wet)

-60 °Cto +95°C [ +60 °C

TABER ABRASION (H-22, dry, 1 kg, 1000 rev.)

8.2mg

A.S.T.M. D1-044-73

COEFFICIENT OF STATIC FRICTION

my (o) = approx. 0.6 (ML 785)

my (0) = 0.2 (ML 795)

SOLIDS CONTENT 100 %
WORKING LIFE 1 minute (at 50 °C)
FULL CURE > 1 day (relative to stress) (at 20 °C)

COVERAGE (Theoretically)

1.20 kg/m? per mm of thickness

CHEMICAL DESCRIPTION

PTMEG | Stripped TDI-Polyether

AUTHORIZATIONS

FDA | CFC 177.1680

Issue P785UR.1 - Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties
and do not release the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by ALFRED SCHRAMM molecular-technik GmbH

& Co,. D-71157 Hildrizhausen (2004). Metaline is a registered trademark of our company.
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MetaLine~ Series 700 - Pharmaceutical suitability

Issue: Use of ,MetaLine Serie 700" coatings in direct contact with foodstuffs
and pharmaceutical parts. ,MetaLine Serie 700" are sprayable urethane
compounds that complies for use under the FFDCA and all applicable food
additive regulations as a repeated food contact surface and for potable (drinking)
water applications.

Specifications: 1) Code of Federal Regulations (FDA) 177.1680 (title 21) -
Polyurethane resins derived from a reaction of HMDI (Methylene
di-(cyclohexylisocyanate) and polytetramethylene ether glyeol
or Polyurethane resins derived from TDI (Toluene Diisocyanate)
and polytetramethylene ether glycol.

2.)  Code of Federal Regulations (FDA) 21 CFR Sec. 175.300,
Table 2 Part E - Polyurethane resin category CAS 373833-28-1
derived from a reaction of MDI (Diphenylmethane-diisocyanate)
with 1,4-butanediol and polytetramethylenesether glycol.

Pharmaceutical license

Results: 1) ,METALINE 775/785/795" meets (FDA) 177.1680 (title 21) and can be used
in contact with bulk quantities of dry feed containing neo free fat or oil on
the surface resp. corresponding parts used for pharmaceutical purposes.

2) ,METALINE 592" meets (FBA) 21 CFR Sec. 175.300, Table 2 Part E
and can be used for:
l. Nonacid (pH above 5(0), aqueous products
Provisions for taxation Acidic (pH 5.0 or below), aqueous products
Il Aqueous, acid'or nonacid products containing
free oil or fat
V. Dairy produets and modifications
V. Low maistdre fats and oils
VI.  Beéverages (containing alcohol and non-alcoholic)
VIl.  Bakery products

Validity: This declaration of conformity covers coatings being manufactured in white
colouronly. All product manipulations must be accordingly to the application
procedure issued by the manufacturer.

Date: May 2000

On behalf: Dipl.-Ing. Thomas Schramm

e i

Issue ZEO24UR.1 Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties
and do not release the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by ALFRED SCHRAMM molecular-technik GmbH
& Co,. D-71157 Hildrizhausen (2004). Metaline is a registered trademark of our company.
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Metaline is a material based on elastomeric characteris-
tics. Structural details from the rubber/elastomer technol-
ogy should therefore be taken into consideration. Basically,
flexible wear protection acts like a shock absorber. The
destructive attack deflects into the coating, is stopped and
the kinetic energy is absorbed by the coating. The absorbed
energy must then directly dissipate into the substrate. If this
,<dissipation” is not possible or only possible with limitations,
the elastomeric coating is heated and becomes rapidly
brittle. This is the case with bolted or glued wear protection
plates only partially connected to the substrate.

The coating thickness and the material hardness are of
significant importance in the elastomeric wear protection
concept! The coating thickness acts as an energy stor-
ing device on one hand (analog to a shock absorber). On
the other hand, the coating thickness must promote an ade-
quately deep immersion of the impact effect without directly
contacting the substrate (stamping problem). The tempo-
rary material compression occurring during the impact
should not exceed 20 % of the original coating thickness
(Bashore Resilience).

Background

An expansion and a return to the original material condition
must also occur (release) after the impact. If the release is
technically limited (e.g. long cycle times during gripping pro-
cesses) or even impossible (e.g. during extreme permanent
centrifugal forces), premature embrittelement and deteriora-
tion of the material will occur.

Service life therefore increases exponentially with an in-
creasing coating thickness, provided that simultaneously
the angle of load impact is greater than 45 °! Coatings which
are too thin can already be penetrated and destroyed with
the first impact stress.

What must be taken into account, with regard to the impact
angle of the load, is that various impact angles result in very
different wear behavior:

90 ° impact - minimal wear

40 ° - 90 ° impact increasing angle / less wear

10 ° - 40 ° impact above average wear

00 ° - 10 ° impact minimum gliding and rolling wear
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Compressive strengths cannot be defined in elastomeric ma-
terials due to the flow characteristics. All important material
parameters are therefore bundled in the tensile strength
(depending upon a possible prestressing of the material).
Increasing material hardnesses result in increasing tensile
strenghts.

From a chemical aspect, the Metaline materials are aliphatic
polyether-based polyurethanes born out of PTMEG / TDI
or HMDI. The reaction occurs exclusively exothermally with
the objective to produce a cross-linked, permanently elastic,
non-porous, duroplastic material. MetaLine is not inclined to
foaming, even at increased humidity, and as a result cannot
be used to manufacture PUR foam. Metaline is not available
as thermoplastic coating powder.

Background

In addition to polyurethane (PUR), so-called polyurea (also
polycarbamide or aminoplast) coatings are known as well.
These are elastomers in which urethane groups are ex-
changed for urea groups. Single characteristics of a coating
can therefore be objectively improved - however NOT the
important totality of all physical parameters!

Polyurea systems are clearly inferior to pure original poly-
urethane, especially in the wear resistance in dry and wet
environments. Polyurea products are primarily used in the
construction industry as concrete or flat roof sealant.

The minimum coating thickness is approximately 500 my.
Thinner coats increases the risk of pin-hole development.
There is no limit to the maximum coating thickness. Approx.
95% of all MetalLine coatings are applied within a coating
thickness of 1 to 5 mm. The deciding factor to determine the
required coating thickness is the prevention of a mechanical
penetration upon impact.

Metaline Series 700 is a manually operated low pressure
spraying process. It is not surpassed by any other polyure-
thane spraying process in regards to accuracy. Accuracies
of +/- 0.2 mm per mm thickness can be achieved depending
on the application routine. A radius development on edges
or corners of approx. 1.5 (for each mm coating thickness)
can not be avoided.
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Metaline coatings can be applied with a surface smooth-
ness and quality that is similar to car paint. A structured
surface (similar to an orange-peel) can be produced as an
alternative by a variation of cartridge temperature and the
degree of the atomization. Further textured coatings (haptic
coatings) are not possible due to the lack of a thixotropic
material behaviour.

MetaLine Series 700 cartridges are basically light grey in
their delivered state. It is possible to dye the heated base
cartridge with MetalLine 930 pigment prior to the spraying
process. Pigments in black, blue, green, red, light ivory, yel-
low and orange are available for this purpose. Pre-dyed car-
tridges are available in a closed quantity of 150 units. The
delivery time is approximately 8 weeks. Precise RAL shades
are not possible due to the large coating thicknesses.

Background

There are numerous single experiences with an overall ther-
mal rating of up to + 140 °C (dry) in contrast to the nominal
continuous temperature resistance of the prepolymer
of +95 °C (dry). The medium temperature of +60 °C must
not be exceeded under immersion conditions. If chemical
substances are present in addition to the thermal impact, a
detailed observation of the overall resistance must be per-
formed.

Polyurethane has an extraordinarily good low temperature
behaviour and is recommended for very low temperatures of
down to -50 °C (frost/defrost cycle resistance). Meta-
Line is resistant to cold shock blast cleaning with, for ex-
ample, nitrogen pellets ("Drice process" TM).

The chemical resistance of Metaline may be described
as limited - analog to other soft elastomers. An intensified
chemical attack occurs based on the enlarged surface (un-
der tensile stress). As a rule of thumb there is good chemical
resistance within a pH range of 3 -11 at room temperature.
No resistance is given for the effect of organic solvents or for
highly concentrated acid or alkaline solutions.
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The weather resistance and especially resistance against
UV/IR rays can be described as limited. No special stabiliz-
ers are added for purity reasons (FDA conformity). Discol-
orations (yellowing) and surface damages (embrittlement)
can be anticipated during intense exposures.

The most prominent characteristic of polyurethane is its es-
pecially high wear resistance as opposed to dynamic effects
in form of impact, collision, abrasion, erosion and
cavitation. Furthermore, it exhibits excellent shock elas-
ticity with little temperature dependency, as well as a mini-
mum of permanent deformation. Polyurethane is generally
deemed to be significantly more resistant than wear protec-
tive rubber. Metaline can be used both in dry and wet wear
applications. Wet applications are preferable because of the
additional cooling.

Background

Although Metaline does not have any hardness in a metal-
lic sense, it has good, if not excellent, cutting resistance.
Sharp-edged damages do NOT tend to "gap open®, but
close automatically at the end of the force effect.

Metaline has an excellent resistance to radioactive radiation
(especially Gamma rays). Decontamination capabilities are
present. In addition, a special Metaline type is approved for
the interior sealing of concrete structures and surfaces in
nuclear power plants (Model Candu VI, deuterium oxide
reactors).

Metaline is machinable and can be finished by grinding.
The application has to be completed with sufficient oversize.
Processing to 1/10 mm is possible after the solidification. No
significantly higher dimensional accuracy is possible due to
the elastic displacement and/or the lateral yielding behav-
iour.

A rougher surface structure generally results from process-
ing than in metallic materials, as well as greater tolerances.
The allowable dimensional tolerance is +/- 0.5 mm at nomi-
nal dimensions of up to 160 mm. Basically the shaping pro-
cess of a medium soft rubber is very similar. In this respect
the processing parameters of rubber can be implemented.
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The lower the material temperature, the higher the process-
ing accuracy. Processing in a frozen state, however, is abso-
lutely not recommended.

Sharp-edged hard metal tools are recommended for milling
processes. The gear feed should be between 0.05 and 0.15
mm. An insufficient feed results in a rough surface finish;
larger feeds lead to a grooved surface profiling. The speed
may vary between 800 and 1.500 m/min. Asynchronous pro-
cessing should be preferred over synchronous processing.

Metaline Series 700 materials show a surface resistance of
> 10" Ohm in their delivery condition. They are therefore
considered to be electrical insulators according to ISO
standards. The dielectric strength is > 5 KV per mm of coat-
ing thickness. Metaline cannot be electroconductive nor
anti-static equipped. Use in explosion-endangered areas is
not possible!

Background

An electrical charge build-up and flux, anti-static proper-
ties or insulation values depend to a considerable extent on
the respective design as well as on the climatic and thermal
conditions (such as humidity). Coatings that are to have a
defined electrical behavior due to safety reasons must there-
fore be subjected to an individual case test after pro-
cessing.

MetaLine types with a Shore hardness under 80 A are condi-
tionally thermally weldable. However, wherever necessary,
we recommend gluing (for example, with Metaline 910) in-
stead of welding.

The steam disinfection (steam up to 100 °C) has been
technically proven. The resistance against a steam ster-
ilization (steam of 105 - 134 °C) depends on the curing
time and the cycle. Positive tests are available for a cycle
intensity of 1 hour per week. More intensified stress is not
recommended. In every case a maximum adhesion and with
it a careful blasting process of the substrate are a manda-
tory requirement. Open material edges must additionally be
prevented or reduced to a minimum dimension.
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Corrosion Protection
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Cleaning of polyurethane surfaces should take place by use
of water-based household cleaners without coloring ad-
ditives. Isopropyl alcohol and a soft cloth can be used for
disinfecting. Excessive scouring and excessively long work-
ing times can lead to a loss of gloss and an increase in static
friction. All forms of ethanol, solvents or gasoline are unsuit-
able. High-pressure steam cleaning of up to 100 bar and a
temperature of up to 100 °C can be used as an alternative.

Metaline coatings are technically suitable for use of up to a
clean room classification 6 (100,000 particles per cft at
a particle size of < 0.5 my) according to customer tests. The
testimonies are not accessible to us, since they are financed
by our customers.

Background

A coating of MetalLine between two solid bodies prevents
a direct contact and can therefore effect a considerable
sound deadening. However, the resonance action of the
coated object (structure-borne sound) is NOT affected by
this. The reduction of already developed noise (airborne
sound) is also NOT possible. Depending on the weight of
the object, wall thickness, surface structure, material and the
coating thickness of the polyurethane coating, a maximum
noise level reduction of up to 5 dB(A) is realistic.

MetaLine feeds flames and does not have any extinguish-
ing properties, if it was ignited by an external source. It can
therefore NOT be classified as flame-retardant or self-extin-
guishing.

Metaline is not an electro-chemically active anti-corrosion
system. Its protective function is based on a completely at-
mospheric encapsulation of the metallic component and
therefore an exclusion from corrosive influences. The effect
can be neutralized in the event of damages or an interruption
in the encapsulation. If necessary an initial treatment with an
approved electro-chemically active coating must be done on
metalic structures. Metaline is applied over this. The adhe-
sive compatibility must be tested beforehand.
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MetaLine can be applied on almost all solid or elastic mate-
rials. Specifically on steel, stainless steel, aluminum, brass,
polyamide, epoxy, ABS, plexiglass, wood, concrete, ceram-
ic, rubber or polyurethane. The bond strength is up to 18
N/mm2depending on the substrate and the surface rough-
ness. Surfaces to be coated must be rough, dry, clean and
free from grease/oil.

The option exists to spray a thin removable coating without
a permanent adhesion and without a blast cleaning treat-
ment of the substrate. This would only have an adhesion of
approx. 2 N/mm?2. However, it is fully functionable for a lim-
ited time at light to average loads. Tests or preliminary in-
spections can be performed on the component without any
irreversible permanent adhesion. Afterwards the coating is
simply peeled out.

Background

The entire substrate preparation and specifically the primer
are relinquished for the test coatings.

Metaline can be applied in different colors on top of each
other within one coating work. A visual wear indicator
can be effortlessly integrated in the combination of contrast
tones, such as gray/blue. Wear can be checked and residual
service life can be predicted with the color gradation.

The substrate should preferably be blast cleaned with corun-
dum (sharp-edged granules). The roughness depth must
be at least 50 my. Glass pearl or bead blasting are com-
pletely unsuitable. Smaller surfaces or elastic components
can be prepared with roughing and grinding tools or sharp
wire brushes. Objects that are not coated must be covered
with an adhesive tape. Moreover, dust removal and resi-
due-free degreasing must also be performed.

Polar plastics such as POM, PE or PP must also be sub-
jected to a thermal shock treatment after the mechanical
pre-treatment and degreasing.

One coat of MetaLine 900 Universal Primer is required
on metallic surfaces (brushed, rolled or air sprayed). A dou-
ble coat application with MetaLine 910 Rubber Primer
(brushed) is required on elastomeric substrates. The flash-
off time is always approx. 1 hour. Afterwards the application
of MetalLine polyurethane shall start immediately.
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The stoichometrically correct mixture of the base and
solidifier components is the prerequisite for a complete
chemical reaction and a perfect material quality! Every dou-
ble cartridge therefore receives a mixing and spray nozzle
with 24 mixing elements in its package contents. The atomi-
zation occurs via air in a low pressure process (approx. 3-4
bar). The spray jet has a round shape with a diameter of ap-
proximately 150 mm at 300 mm spraying distance.

Initially, the cartridges are heated in a conventional micro-
wave between 2 and 4 minutes up to a temperature of 50-
70 °C. The heating process serves to lower the viscosity
and to improve the spray pattern. This is followed by the
assembly of the flow restrictor, as well as the mixing/spray
nozzle.

Background

The mixture begins automatically as soon as the trigger on
the cartridge gun is activated and the components flow sep-
arately into the nozzle. The material exiting during the first 15
seconds must NOT be used for the coating process. The
mixture and the mixing ratio must first level out.

The spraying process should not be interrupted in order to
maintain the mixing parameters. If an interruption is required,
the first 15 seconds of spraying after restarting must not be
used for this purpose. Otherwise, quality losses (blistering)
may occur. If the spraying process is interrupted for more
than one minute, the mixing/spray nozzle, as well as the flow
restrictor must always be replaced.

The entire cartridge and nozzle concept is based on a one
time use. The plastic parts cannot be cleaned and reused
for technical reasons.

The application can be completed in one work cycle in ev-
ery required coating thickness. The maximum over-coating
time is 15 minutes. Past that time a primer coat has to be
applied.

Metaline Series 700 can be overoated with itself at any
later point in time! However, a Metaline primer has to be ap-
plied. A single application of MetaLine 900 Universal primer
is sufficient for lightly loaded applications. Highly loaded ap-
plications are treated in two coats of MetalLine 910 rubber
primer. Coatings that are older than 12 hours must also be
roughened!
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Processing Parameters
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Application Speed

Cure times / Start-up

Shelf Life
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The surface temperature must be between +15 °C and +40
°C. The maximum humidity should not exceed 90 %. Halo-
gen spotlights or direct sunlight lead to excessive yellowing
during the application. The subject of the dew point (con-
densate development) must be considered. Fundamentally
a thermal curing of the coated component is never required!
However, after the application the component can be heated
up to a maximum temperature of 60 °C for an accelerated
solidification/start-up.

MetaLine Series 700 has a specific weight of approx. 1.05 in
its mixed state. This results in a cartridge volume of approx.
950 cm? at a net weight of 1,050 grams. The consumption
(without spray mist losses) is at least 1.2 kg/m?for each
mm of coating thickness.

Background

The coating of 1 m? in a vertical line (wall) in a coating thick-
ness of 3 mm requires approx. 15 minutes including the
entire cartridge preparation (heating/spray-nozzle assem-
bly). The deciding time advantage over the conventional hot
spraying systems is the fact that no cleaning or care is
necessary for the cartridge gun after coating.

The operation, if at room temperature (20°C), should be
started after 24 hours at the earliest. Applications which are
under permanent immersion (submersion) or are in contact
with food must solidify for 5 days. Higher temperatures can
reduce these times considerably. A temperature change of
+/- 10 °C generally can cut the reaction time in half or dou-
ble it, respectively.

Partially used cartridges can be closed and stored after pro-
cessing. Two, to a maximum of three uses of one cartridge
is realistic. Self-colored cartridges must be used up immedi-
ately. Opened and new packages can be stored for at least
6 months in a closed state. The selected package sizes al-
low prompt and proper processing.
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Safety At Work /
Environmental Issues

Processing Conditions
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MetaLine Series 700 is a solvent-free and therefore not a
VOC relevant system. All components are rated as Xn (harm-
ful) and NOT as T (toxic). Conventional precautions for ,pro-
cessing paints and lacquers® must be adhered to during
processing. The use of tight fitting work clothing, disposable
protective gloves and especially a respirator is manda-
tory.

Solidified waste can be disposed of in household waste as
PUR sheet cuttings (observe state laws). Completely empty
cartridges consist of polypropylene and can be forwarded to
material recycling.

Proper processing requires approx. 300 liters of compressed
air at a pressure of 5 bar. The compressed air must be oil-
free. Compressed air free of condensate is recommended.
In addition, a separate working area with adequate exhaust
ventilation (paint booth) and excellent lighting are required.
A suspended paint mist develops during processing, which
can otherwise lead to heavy contamination of the adjacent
work areas. A conventional microwave (if possible, with a
turntable) with a capacity of approx. 750 to 1,000 Watts is
required to heat the cartridges.

Background

The MetalLine cartridge spray gun is a necessary part
of the system. The piston diameter and synchronism of the
gun is precisely matched with the MetaLine cartridges and
cannot be replaced by another gun model. The Metaline
cartridge gun does not contact the material and therefore
does not require cleaning and is free of maintenance and
wear.
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Cost / Investments

How To Start
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The Metaline process presents the potential to safely and
professionally process spray polyurethane - without an in-
vestment. Especially pure, high quality, safe-to-store and
non-toxic raw materials are required for this purpose.

These raw materials are noticeably more expensive than
comparable industrial qualities. However, very specific and
complicated multi-component high pressure, hot-airless
spraying systems with an overall investment scope of 50,000
to 75,000 Euros are required to process industrial qualities of
PUR raw materials (NON-MetaLine).

The Metaline process, however, can be used by the cus-
tomer at a general cost of less than 800 Euros.

Background

In the overall cost consideration of raw material, material
loss, man-hours and investment costs, Metaline is shown
to be extremely economical for small to average sized
coating projects!

Prototypes or first samples can initially be produced in our
spray shop according to customer specifications. Each cus-
tomer will receive individual system training on-site or at
our location after testing and release. The theoretical, as well
as the practical aspects of professional coating will be ex-
plained within this context.

Inquiries can be made by the customer at any time free of
charge with regard to training, continued education and
quality controls.
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MetaLine " Series 700 - Target Industries

B Textile machinery manufacturing

Automation technology
Minerals / Gravel / Sand
Mining

Pulp & Paper / Wood

Rocks / Earth separation
Power plant technology

Food / Beverages

Concrete / Asphalt processing
Off-shore

Municipal authorities
Pharmaceutics

Paper manufacturing
Recycling technology
Plastics processing

Welding / Electrical engineering
Glass / Crystal processing
Bulk handling

Fertilizers / Animal food
Ceramic industries

Surface coating technologies
Hydraulic engineering
Occupational protection
Automotive

Packaging technology
Aviation industries

Sales / Marketing



D-71157 Hildrizhausen

MeTO I_i ne® Robert-Bosch-StraBe 9-11

Tel.: +49 (0) 7034 3100-0

surface protection Fax: +49 (0) 7034 3100-5
hitp://www.metaline.de
Alfred Schramm molecular-technik GmbH & Co. E-mail: info@me’roline.de

o1. Clamping and gripping tools

B Multijaw grippers

B Hold-down / clamping tools
B Clamping pliers
|
|
|

Clamping pads / stops

Hooks

Fork lift attachment grippers (e.g. for

paper rolls)
Schunk Greiftechnik
Stabilus

Application examples

02. Rolls / Rollers

B Vacuum rollers (paper technology)
Bl Textile rollers (drivers / rerouting)
B Cable drums

Transport rollers (steel industry)
Textile beams

Pulleys

Friction wheels

Pellet rolls Kalker-Gruppe
Drive rollers (single parts according to FDA) Voith Paper

03. Automation equipment

Feeder bowls

Linear Feeders

Inclined conveyors

Centrifuges

Belt-driven hoppers

End pulley conveyors (plexiglass drums)
Elevator buckets

Belt-driven containers -

Infeed disks Rhein-Nadel-Automation

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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04. Weighing technology

B Head scales (breakage protection for food)
B Scale plates (sound deadening)
B Scale pans

Mettler Toledo
Ishida

Application examples

05. Tool carriers / Dies

B Assembly supports

H Tool bins

B Shipping pallets

B Wire baskets

B Mounts / magazines

B Cleaning baskets (scratch and mark
protection)

TRW Fahrwerkstechnik
Rolex

06. Specialty tools

B Tool handles (damage protection)

B Hood/trunk lid arrester

B Handles (Haptic properties)

B Sockets / tool extensions

B Magazines / magazine carts (scratch
protection)

DaimlerChrysler
BMW

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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07. Orthopedic / Sports equipment

B Orthopedic pillows (seal)

B Sports prostheses (protection from injuries)
B Wheelchair drive rings

B Shoulder pads (sports rifles)

B Watersports equipment

Recaro
Anschltz

Application examples

08. Occupational safety / Hygiene

B Skid-proof step facing

B Injury protection on parking brakes
B Linings in food transport vehicles
B |oading surface linings

Stuttgart Airport
Faurecia

09. Electrical insulation

B | arge welding electrodes
B Sensors
B Current collectors

GF Welding Technology
Gerling

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.



Metaline

surface protection

Alfred Schramm molecular-technik GmbH & Co.

10. Fertilizer / Animal food

B Chutes

B Silos

B Dosing devices

B Centrifugal pelletizers

KWS Saattechnik
Saturn Petfood

11. Food / Beverages

B Protection against breakage of ,Frozen Food*®
W Flour mills

H Bottle grippers (tulip sleeves)

B Rerouting stations

Kraft Foods
Wrigley

12. Medical technology

B Dosing devices

B Packaging machines

B Sampling apparatus (removing tools)

B Shipping containers (prevention of black
discoloration)

Astra Zeneca
Boehringer

D-71157 Hildrizhausen
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Application examples

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157

Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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13. Shot blasting technology

B Shot blasting booths (dry/wet/medical)
B Blasting baskets

B Cyclones / blasting abrasive recirculation
B Turntables

B Blasting templates

B Component mounts

Clemco
Goldmann

14. Cyclones / Separators

B Chip vacuum systems
B Centrifuges

B Decanter housings

B Hydrocyclones

B Turbo separators

Federal Mogul
INA

15. Screw conveyors

B Free-running conveyors (pressureless)

Kartoffelstarkefabrik Lichow
Noll Aufbereitungstechnik

D-71157 Hildrizhausen
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Application examples

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157

Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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16. Municipal technology

B Scraper blades of snow removal vehicles
B Salt dumping containers (winter service)
B Storage tanks of vacuuming machines

B Agitators in treatment plants

B Sand trap pumps

B Bulkheads

LUX International
Invent Umwelttechnik

17. Construction machinery

B Concrete mixing truck (chutes and hopper)
B Dump truck (anti-adhesion coatings)

B Concrete pumps

B Suction dredger

B Off-Road tires (repairs)

Liebherr
Equigoma

18. Concrete constructions

B Receiver tank

B Secondary containment structures
m Cisterns

B Chute floors

ICMD
STRS.
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Application examples

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157

Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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19. Flanges / Seals

B Pipe flanges / connections
B Sealing surfaces
B Couplings

Munk + Schmitz
ICR

Application examples

20. Ceramics / Tile manufacturing

B Mixer linings
B Mold coatings (anti-adhesion)

Eternit
Alcalagres

21. Glass / recycling / paper

B Glass transporting channels
B Guide mechanisms
W Vibrating tables

Osram
Swarowsky

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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22. Conveyor belts

B Rubber belts

B Chain links (increase in static friction)

B Coating of splicing devices

B Elevator (buckets)

B Stamping bands (increased cutting
resistance)

Shaw-Almex
Minet

23. Bulk material systems

B Telescope pipe packages

B Filling equipment

B Slurry channels

B Heliconveyor

B Chutes / pouring containers

B Pebble mills (mineral technology)

IFE Austria
Merz Aufbereitungstechnik

24. Polishing systems

B Repairs (without removing the used liner)
B Discharge panels and screens

B Polishing machinery for flatware

B Wet and dry grinding processes

B Scouring drums

B Centrifuge baskets

Walther Trowal
Aluminium Rheinfelden

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.

Application examples
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25. Pipes / Conveyor systems

Pipe bends
Piping (anti-adhesion)
Tips

Y-pieces / branches
Dampers

Sluice gates

Pressure pipes

Stora Enso Papertec
Kimberly-Clark

26. Fans / Blowers

B Fan blades / housings

B Chip vacuuming systems or blowers
B Pneumatic conveyor systems

B Chip blowers

B Propellers / impellers / rotors

Rockwool

Blizzard

D-71157 Hildrizhausen
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Application examples

27. Agitators / Mixers

B Blade mixer

B Precipitator

B Circulating equipment
B Kneading inserts

B Screw mixer

Invent
KSB

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157

Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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28. Pump wheels

B Open wheels

B Closed wheels

B Single / multiple blade wheels
B Worm gear

KSB
Avebe

Application examples

B Centrifugal pump casings

B Submersible pumps

B Rubber inlays (Warman type)
B Solids handling pumps

B Rotary valves

KSB
Ritz-Pumpen

30. Power Generation

B Francis wheels

B Kaplan wheels

B Guide vanes / equipment

B Nozzle covers

B Water brakes

B Flow rectifiers

B Armatures

B Flue gas desulphurization (FGD)

TIWAG
EDF

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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31. Containers

B Boxes (Type Schéfer)
B |BC containers
B Compost containers
B Shipping trays

Richard Bergner
Noll Aufbereitungstechnik

Application examples

32. Hydraulic engineering

B Buoys / fenders
B Sheet piling
B Bulkheads
B Lock gates

ENBW
Wasser- + Schiffahrtsamt Stgt

B Saltwater evaporators
B Jet vanes
B Floats

Deutsche Binnenwerft
Hoovercraft

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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34. Molds / Troughs

B Shipping troughs (cleaning reduction)
B Gutters / buckets
B Concrete molds (release oil reduction)

Holcim
Readymix

Application examples

35. Vibrating chutes

B Pipe conveyors
H Trays
W Vibrating tables

Aviteq
Kellogg's

36. Tanks / Silos

B Floors / impact surfaces
H [nlet funnels (FDA)

H Silos

B Weld joint seals

Rhodia Chemicals
Solvay

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
Hildrizhausen (2004). MetaLine is a registered trademark of our company.
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37. Treatment facilities

B Flotation cells (flotation equipment)
B Slurry pumps

B Pipelines / pipe bends

B Screen frames

B Thickeners
B Corrugated bellows

Mines d'Alsac
Door-Oliver Eimco

38. Screens

B Screen coatings (non-metallic-character)
B Screens / screening decks

B Mill housing (mineral processing)

B Hoppers

H Vibrating screens

B Curved screening frames

Jost
Metso Minerals

39. Screens / filters

B Screening frames

B Screening drums

B Washing equipment (food)

B Centrifugal drums (galvanic)
B Perforated metal constructions

Avebe
Kirkwood
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Application examples

Subject to technical modifications! Information and application examples in this overview are provided to the best of our knowledge. However, they also apply without guarantee in reference to the exclusive rights of third parties and do not release
the user to check the products and processes for their suitability and material tolerance regarding their intended use. We do not assume liability for the application results. Copyright by Alfred Schramm molecular-technik GmbH & Co., D-71157
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Marketing Target Groups - "Feeder bowl operators"

B Electric motor manufacturers B Electrical engineering (plug, switches) G
Faulhaber, Kirkwood Busch+Jager, Jung, Moeller "|=
Q
B Ball bearing manufacturers B Sanitary accessories (faucets, accessories) =<
FAG, INA, SKF, SNR Hansa, Ideal Standard, Friedich Grohe a
B Precision lathe operations B Fittings manufacturers E
Rauchle Festo, Gardena -~
. . 7]
B Gasket manufacturers | Suppllers of screw coatings (o}
Reinz, Freudenberg Gesi, Loctite —
5

B Spring / valve manufacturers B Cosmetics manufacturers

Scherdel, Eaton, Alligator L'Oreal, Unilever

B Manufacturers of high quality packaging

B Roller bearing manufacturers
9 Schwan Stabilo

Rhombus

B Door locking systems

H Metal fastener manufacturers Dorn, Abus. Winkhaus, Kiekert

Ejot, Textron, Fairchild

B Light bulb manufacturers

B Dowel manufacturers DsraRNEVE" PHITSES

Fischerwerke, Mohling

Bl Scale manufacturers
u Fastener tgchnology Ishida, Mettler Toledo, Bizerba
Ranit, HBS, Bollhoff

B Medicines (homeopathic, liquid)

B Toy manufacturers DHU, Klosterfrau

Lego, Playmobil

B Stamping plants | g;ﬂ;?ard parts manufacturers

Jonas, Weiler

B Glassware manufacturers

B Fitting manufacturers Schott, Pilkington

Geze, Hoppe, Dorma, Hettich, Hewi, Blum

B Control engineering

Bl Needle bearing manufacturers Danfoss, Vaillant

Torrington

B Window manufacturers B Shock absorber manufacturers
Roto-Frank, Weru, Velux Stabilus, Bilstein

B Rivet manufacturers B Battery manufacturers
Gesipa Duracell, Varta

B Pressure diecasting / injection molding
Wilden



