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Well-Balanced Physical Properties and Excellent Processing Ability
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DAIAMID/VESTAMID has typical characteristics
of semi-crystalline polyamides such as
toughness and excellent mechanical
properties. It differs from other polyamides in
its particularly high dimensional stability due
to the lowest water absorption of all
polyamides. It also displays the very low
coefficient of sliding friction, noise and
vibration damping properties, chemical
resistance, and easy processing ability. It is
particularly well-suited to industries such as
automobiles and electric appliances.
TROGAMID is transparent polyamide with
very good mechanical properties, low stress
cracking sensitivity, and very good resistance
to oils.
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DAIAMID/VESTAMID displays excellent
performance and well-balanced properties. It
is widely used in tubing, houses, sheets and
films. It is also processed into outer-
sheathing for electric cables and steel &
stainless wire ropes.
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DAIAMID/VESTOSINT has a remarkably good
adhesion to metals. It is applied in fluidized
bed coating, electrostatic powder coating
and the mini-coating process. PA12-coated
parts are widely used in industries ranging
from construction to automobile, consumer
electronics, textiles.
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DAIANID/VESTAMID and TROGAMID are not
only applied to injection molding and extruion
molding, but also to rotational molding,
inflation molding, and production of PA12
varnish. These products are also used as
modifiers for many kinds of plastics, binders
for precision bonded magnets of plastics, and
hotmelt adhesives. VESTAMELT is pro-
cessed into adhesive for textiles and interior
materials of automobiles, as a hotmelt
adhesive in the form of granules, powders
and films. lItis also used as modifiers for
various kinds of plastics and in making COPA
varnishes.
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VESTORAN, DAIAMID/VESTAMID and
TROGAMID bring you the revolutionary "K&K
process”, by which plastic/rubber composites
without any adhesion promoters. We offer new
product lines and manufacturing techniques
based on this process. The big advantages of
K&K process are; cost reduction by simplifying
the production process, weight reduction by
substituting plastic for metal and environment-
friendly process. Automotive suspensions and
power window parts are examples of success
that showcase the high load resistance and
the high sealing performance of the K&K
process.

* Injection and extrusion molding processes
are usable as well as other plastics.
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AV & OA

Audio Visual
& Office Automation Equipment
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DAIAMID/VESTAMID has noise and vibration
damping properties, low coefficient of sliding friction
in dry running against steel, polyacetal, PBT and
other materials, exceptional abrasion resistance, and
high dimensional stability. By making use of such
properties, it is uniquely suited to silent gears in
VCRs, MD, DVD, CD players, CD-ROM/R/RWs, DAT
recorders, tape recorders, printers, cameras, and
other appliances. Ferrite-filled grades -even with a
very high ferrite content- have made it possible today
to adopt plastics in ultra-high quality precision
applications requiring high dimensional stability, such
as turntables of CD players and CD-ROMs.
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Silent gears for VCRs
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Silent gears for tape recorders
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Silent gears for VCR cameras
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Gears, ink-carriages for electric
printers
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Binders of bonded magnets
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Parts for Cars
and Other Transportation System

Bobbins for ABS
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DAIAMID/VESTAMID has exceptional resistance
against fuels, excellent resistance to stress cracking,
very high mechanical strength at very low tempera-
tures, and good adhesion to metals. Because of
these properties, it is used for fasteners,
tubeconnectors and solenoid bobbins for anti-lock
braking system (ABS) in automobiles.
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Clamp for air-conditioning hose Fasteners for automobiles parts
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Fuel filters of automobiles Quick connectors for automobile fuel tubings
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Slide door damper
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Sporting Goods
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DAIAMID/VESTAMID is used for the soles of football,
baseball, track and other sports shoes, and for
grommets for tennis rackets, binding for skis, and noooooooooooo
many other sporting foods, due to its high flexibility, Soles for various sports shoes
low density, excellent abrasion resistance, high

impact strength and exceptional mechanical

properties at very low temperatures down to —60°C.
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Other Applications
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Head covers of electric shavers Cores of rotary blades of
oooo )
electric shavers

DAIAMID/VESTAMID is widely used for various
applications such as three-way cocks because of the
excellent chemical resistance; battery cases in
aircraft and cable ties due to high impact strength,
high mechanical strength at very low temperatures
and excellent chemical resistance. Also a special
grade with hot water resistance is used for pipings
and bottles in bath-heater equipment, and high
ferrite-filled grades are used for parts of electric
shavers because of their dimensional stability and
very high density.
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TROGAMID
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TROGAMID is transparent polyamide with good
chemical resistance and impact strength. It is used
for optical frame, filter bowl, gas lighter tank, medical ooooooo oooooooo
equipment, oil level indicator, and so on. Optical frame Sunglass lens
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Films and binding for snowboard and ski Grommets for tennis rackets
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Bath equipment Heater case in bath equipment Cable ties
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Body of pens Gas lighter tanks Filter bowl
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Optical fiber cable
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Optical Fiber Cables,
Electric Cables
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DAIAMID/VESTAMID is widely used for optical fiber
cables and electric cables for computers, and various
kinds of industrial equipment such as sensors, fuse
wires of heaters for the applications in electric
blankets, hot carpets and outer-sheathings of
termite-resistant cables. It's outstanding electrical
properties, long-term heat resistance, long-term
weather resistance, exceptional flexibility, excellent
termite resistance and much easier processing in
molding are accepted in various applications.
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Anti-termite cable
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Electric carpets
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Outer-sheathings of wire ropes
for suspension-roofs
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Cables, Wires
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DAIAMID/VESTAMID displays excellent resistance

against sea-water, long-term weather resistance,

exceptional mechanical properties at very low

temperatures and outstanding toughness. Because 0ooooooooo

of such properties, it is used for out-sheathings of nooo

cables for bridges, submarine cables, wire ropes for Cable coating for parking
suspension-roofs and farming cages and wires. brakes of automobiles
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~ Wire coating for fish farming
 cages
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Tubings, Hoses
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DAIAMID/VESTAMID has excellent resistance against
many chemical and oils, and outstanding long-term
heat resistance and high flexibility. Due to these
properties, it is used for fuel and air-brake tubings in
automobiles, tubings in pneumatic and hydraulic
equipment, transport tubings for liquids and powders
in food and chemical plants, and paint transport
tubing.
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DAIAMID/VESTAMID is used for tape measure
coating, monofilaments for several kinds of brushes,
because of its transparency, excellent abrasion
resistance, outstanding weather resistance, and very
high toughness. TROGAMID is also used for many
applications by extrusion molding due to its high
transparency and mechanical properties.
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Air-brake tubing for automobiles

oooooooooooo
oooooo
goooooooooooo

Multi-Layer tubing for automobiles
(Straight - corrugate)
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Pneumatic tubing
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Monofilaments for toothbrushes
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Building and Construction
Materials
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DAIAMID/VESTOSINT powder is processed into
surface coating on metal parts in building and
construction materials. DAIAMID/VESTOSINT
powder coatings have corrosion resistance, and have
very good adhesion to metals, excellent heat
resistance and long-term weather resistance. Due to
these outstanding properties, it is often used for
pipes and panels in water facilities.
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Pipes of ships
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Automobile parts
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DAIAMID/VESTOSINT has exceptional abrasion
properties, excellent resistance to stress cracking,
heat resistance, chemical resistance and high ability
of noise reduction. Because of these, DAIAMID/
VESTOSINT is widely used in automobile parts such
as spline shafts and clips coated by fluidized bed
coating, electrostatic coating and mini-coatings.
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Water supply pipes
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LPG pipes
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Gratings
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Water supply bridges
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Automobile parts
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Spline shafts of automobiles
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Dishwasher baskets
and Shopping carts
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DAIAMID/VESTOSINT is a nonpoisonous, food-
hygienic, tasteless and odorless material. Further-
more, DAIAMID/VESTOSINT has excellent adhesion
to metals, water resistance, abrasion resistance, heat
resistance and colourability. Because of these, it is
used in home electric appliances such as dishwasher
baskets and shopping carts.
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DAIAMID/VESTOSINT is also processed into mini-

coatings of wires and adjusters of brassieres and
various kinds of clips.
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Dishwasher
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Dishwasher baskets
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Shopping carts & baskets

poooao

Mini-coatings for small parts
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Because of its ease of processing, DAIAMID/
VESTAMID and TROGAMID are not only processed
by injection molding and extrusion molding but also
by rotating molding, inflation molding and production
of PA12 varnish.
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DAIAMID is used for the binders of precision bonded
magnets, because of its dimensional stability and
bonding properties. Metal-filed and mineral-filled
DAIAMID, even with a very high content, have today
made it possible to adopt plastics in ultra-high quality
precision applications.
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DAIAMID/VESTAMID and VESTAMELT are used for
varnish for fuse wires and self bonding wires by
utilizing melt-fuse characteristics.
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Food packaging film made by
inflation molding
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Binders of bonded magnets
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Self-bonding electric wires
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VESTAMELT is used for hotmelt adhesives in the

form of granules, powders, films, non-woven fibers,
filaments, rods and solutions.

goo0oooooooooon k. g ")
. .
Granules of Hotmelt adhesives k. "\. L w

oo0oooOoOoooOoO0ooOo0oboooBooo

goobooooooooooOoOoOoOOOoOooo
oooooooood

VESTAMELT is processed into adhesives for textiles,
because of its ease of the processing, very high

adhesive strength, and excellent resistance to dry-
cleaning.
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Transfer seal

Interlinings
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Shoulder pads
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Rods of Hotmelt adhesives Non-woven fabric of Hotmelt adhesives

Net-filems of Hotmelt adhesives
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Filaments of Hotmelt
adhesives
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Film of Hotmelt
adhesives

Solution of Hotmelt
adhesives
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gooogooooooo/0000oooooo B ooooooooo
Spring plate
gobooooobooooobooooooDo VESTORAN/NR-SBR

“ K&K Process” DOOOOOOOOOOOOO
go0ooo0ooooooooooooboobooobobo
oo0ooo0oooooO0oboOoO0oooooooo
gooooooooooooooooooooo
goboooooooooooooooooooo
gooooooooooooooooooooo
goooooOoooooooooOoOoOOoOoOooo
00000000000o00o

g0o0o0oo0ooooooooooooboooobo
ooboooooooooo

VESTORAN, DAIAMID/VESTAMID and TROGAMID
bring you the revolutionary "K&K process", by which
plastic/rubber composites without any adhesion
promoters. We offer new product lines and
manufacturing techniques based on this process.
The big advantages of K&K process are; cost
reduction by simplifying the production process,
weight reduction by substituting plastic for metal and
environment-friendly process. Automotive suspen-
sions and power window parts are examples of
success that showcase the high load resistance and
the high sealing performance of the K&K process.

Spring plate

* Injection and extrusion molding processes are
usable as well as other plastics.
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Door-lock parts
VESTORAN/SBR
VESTAMID/X-NBR
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Rear axle stabilizer
VESTORAN/NR+SBR
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Gear shift
VESTAMID/X-NBR
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Radiator suspension

0 0 0VESTORAN/EPDM

0 0 0VESTORAN/NR+SBR
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Bushings
VESTORAN/NR+SBR
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Electrical motor cover
VESTAMID/X-NBR
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Spark cover
TROGAMID/FKM
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DAIAMID/VESTAMID

DAIAMID/VESTAMID polyamide 12 is a semi-crystalline engineering
thermoplastics made by Daicel-Evonik Ltd.

PA12 has the typical properties of semi-crystalline polyamides such as
toughness, abrasion resistance and chemical resistance. It differs from
other polyamides in its particularly high dimensional stability.

Above and beyond this, PA12 is characterized by remarkably low water
absorption and, consequently, exceptionally constant mechanical and
electrical properties. It also displays a high degree of toughness even at
low temperatures and outstanding stress cracking resistance. In addition
to these properties which are characteristic for all semi-crystalline
polyamides, PA12 is distinguished by the following properties:

 lowest water absorption of all commercially available polyamides

« resulting in properties which vary little with changing humidity

« and moldings with virtually unchanged dimensions

« exceptional impact and notched impact strengths in both, dry as
molded, and also at temperatures well below freezing point

« good to very good resistance against greases, oils, fuels hydraulic fluids,
many solvents, salt solutions, etc.

« exceptional resistance to stress cracking, including insert molded or
pushed-in metal parts

= exceptional abrasion resistance

 low coefficient of sliding friction, in dry running against steel, polybutylene
terephthalate, polyacetal and other materials

= noise and vibration damping properties

 very good fatigue resistance under changing load at high frequency

« easily processable

DAIAMID/VESTAMID Molding Resins

Injection molding

High cycle grades, made by the unique Daicel-Evonik method, improve
efficiency of injection molding and moreover, they render even and smooth
surfaces to the moldings.

A special filler reinforced grade, yielding high surface smoothness, is used
for parts requiring goods sliding against metal and driving performance
under high load. A flexible grade with improved impact strength at low
temperatures is engineered for fast cycle, very thin-walled moldings.

Extrusion molding

For optical fiber applications, DAIAMID/VESTAMID is used for loose tubes
and secondary tight bufferings. Especially for the latter application, specific
well-controlled gel-free grades are being offered.

Special grades of DAIAMID/VESTAMID are used for their outstanding
electrical properties and melt-fuse characteristics for sensor and fuse wires
of heaters in electric blankets and hot carpet applications.

DAIAMID/VESTOSINT Powder

Fluidized bed coating powder

DAIAMID/VESTOSINT is used for fluidized bed coating of metal parts due
to its outstanding chemical resistance and long-term weather resistance.
DAIAMID powder for bonded magnet

DAIAMID is used for binders of precision bonded magnets, because of it's
dimensional stability and bonding properties. In addition, grades with
excellent kneading properties are also available.

DAIAMID D-series (PA612)

Compounds of this range are based on polyamide 612 (PA612) manufac-

tured from hexamethylene diamine and dodecanedioc acid (dodecanedioic

acid=D) and additives, where applicable.

PA612 parts are tough as well as rigid and exhibit the typical polyamide

properties:

= Excellent abration resistance

» Low coefficient of friction

« Very good chemical resistance against grease, oils, many solvents and
many aqueous solutions. Compared to PA12, parts molded form PA612
are characterized by higher modulus, tensile strength and heat deflection
temperature as well as lower gas permeability.
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VESTAMID E-series (PEBA)

VESTAMID E-series consists of thermoplastic elastomers generically
characterized as polyether block co-polyamides (PEBA).

Compare to most other (thermo) plastics the abrasion resistance of
VESTAMID elastomer is high even in contact with highly abrasive media.
This makes VESTAMID elastomer particularly suitable for athletic footwear.

VESTAMID N1901(PA6/12)

VESTAMID N1901 is an amorphous polyamide resin of polyamide 12 type
having characteristics of good adhesion to various materials and high
clarity.

TROGAMID

TROGAMID is transparent polyamide with a high glass transition tempera-
ture. Up to this temerature, TROGAMID is rigid while, at the same time, still
renders great toughness. It possesses excellent electrical properties.
TROGAMID is processed into parts having very little mold shrinkage and
warpage.

Additional annealing of the moldings can bring about a reduction of built-in
stresses (stresses relaxation). Because of the comparatively high melt
viscosity, TROGAMID can be processed not only by injection molding but
also by extrusion. Glass-fiber reinforced grades can be also offered.

VESTAMELT(COPA, COPES)

Under the VESTAMELT trade name, Daicel-Evonik markets tailor-made
hotmelt adhesives for applications in various fields, e.g. in the

« Textile industry

« Automotive industry

For all applications there is a balanced ratio of
= High quality service properties

« Easy band reliable processing

= High cost-effectiveness

VESTAMELT hotmelt adhesives are applied by all the established
techniques used in the textile industry as below;

Paste dot (screen printing) Powder dot ~ Powder scattering Hotmelt dot
Hotmelt adhesive fim Spun-fleece  Hotmelt adhesive yarn

Spun bond Solution

VESTAMELT(COPA) is provided in the form of granules and powders.

VESTORAN

VESTORAN is a special plastic compound for K&K Process, based on
polyphenylene ether. To compare with modified PPO or PPE, it has an
excellent heat resistance, mechanical strength, and especially, adhesion
property to rubber.

Main properties:

« Heat resistance

* Mechanical strength

» High melting point

« Low contraction

= Excellent hot-water resistance

* Low absorbent

« Low density

17
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DAIAMID®/VESTAMID® L Series

Polyamide 612

DAIAMID®/ VESTAMID® E Series

Transparent special polyamides

DAIAMID®/VESTOSINT®

COPA/COPES powder and
copolyamide granules

Resin for Plastics/Rubber composites

K&K
DAIAMID®/ VESTAMID®, VESTORAN®, TROGAMID®

C8/C12 monomers
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3-4-5 Umeda, Kita-ku, Osaka 530-0001

Tel +81-6-6342-6712 Fax +81-6-6342-6718
Aboshi Plant 1239 Shinzaike, Aboshi-ku, Himeji, Hyogo 671-1281

Tel +81-79-274-3872 Fax +81-79-274-3927
Technical 1239 Shinzaike, Aboshi-ku, Himeji, Hyogo 671-1281
Center Tel +81-79-273-7034 Fax +81-79-274-2446
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Daicel-Evonik Ltd.

5324-6332 (Marketing)
Fax 03-5324-6336

www.daicel-evonik.com



