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Corporate Overview

Tyco Electronics
embraces the
most valued
brand names
worldwide

Tyco Electronics Corporation – the
largest unit of Tyco International
Ltd. – was established in
September 1999 when Tyco
acquired Elcon Products and
Raychem Corporation, and
integrated them with AMP,
acquired earlier the same year.
Since then, the company has
rapidly grown and strengthened its
competencies as an electrical and
electronic component supplier, with
product offerings in 25 passive and
active product segments. In the
passives field, Tyco Electronics is
now the world’s largest supplier.
The company has facilities located
around the globe serving customers
in the aerospace, automotive,
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commercial electronics/
communications, industrial/energy,
marine, medical, military and rail
industries. Tyco Electronics’ product
portfolio continues to grow,
encompassing connector systems
and application tooling, active and
passive fibre optic devices,
complete power systems, wireless
components (including ICs, radar
sensors, and complete
communication systems), GPS and
integrated antenna systems, heatshrink products, circuit protection
devices, magnetic components,
wire and cable systems,
touchscreens, PC boards and
backplanes, smart cards, relays,
sensors, electronic modules, wire
harnessing and labelling products,

battery packs, terminal blocks and
switches.

Tyco Electronics to supply the
knowledge and products they need
to solve specific problems and help
them take advantage of
opportunities, anywhere they arise.
This philosophy has earned Tyco
Electronics a reputation for
leadership in materials science
technologies.

automotive specifications, and are
the solution for challenging
environments and demanding
applications.

A significant result of this
continued growth, and real benefit
to customers, is that Tyco
Electronics’ technology leadership
becomes even stronger. The
synergies of expertise in materials
science, product design, and
process engineering, coupled with
knowledgeable application
engineers, sales representatives,
and customer service personnel to
enable you to make your next
generation of products successful.

Introduction

The Tyco Electronics Raychem
brand of Automotive Wire and
Cable products is recognised
worldwide, and is backed by a
history of proven performance,
reliability, innovation and superior
quality.
For over forty-five years, customers
have recognised the global
capabilities of Raychem products.
Combining these advanced
products with superior technical
support and a global sales/services
organisation, customers with
worldwide operations count on

Developed from these
technologies, Raychem high
performance Automotive Wires and
Cables perform from –40°C to
200°C. They are engineered to
meet or exceed the most rigorous

This catalogue brings together
some of the unique, tried and
tested technologies pioneered by
Raychem. Materials with unique
properties, manufacturing
techniques finely honed with
experience and research and
development expertise combine to
provide some of the most
innovative Automotive Wires and
Cables today.
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Automotive wire market: The Raychem approach
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The Raychem brand of Tyco
Electronics started to produce wires
in the late 50s by introducing two
new technologies in the market:
Irradiation cross-linking and dual-wall
insulation systems combining two
different polymers to offer the best
benefits of both.
The ”chem“ in our brand comes from
Chemistry, our product development
team are continuously looking for
new ways to enhance the
performance of ”off-the-shelf“
materials.
Our strategy was, and still is, to add
value to the market by offering
products which outperform
commodities either in cost or in
properties to provide the best value
alternative to a given specification.
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This is what the graph above shows:
• 55E is the T6 wire offering the
best balance of cost/performance,
in the automotive market and we
achieved it by chemically
modifying the base polymer and
then cross-linking it using an ebeam.
• ACW is the T4 wire offering the
best balance of cost/performance,
in the automotive market and we
achieved it by creating a dual-wall
insulation system, chemically
modified and also e-beam
irradiated. A key factor in the
success of ACW is the fact that
the two walls are bonded and
behave as a single insulation
during the handling processes in
harness shops.

• AGP, finally, is a new generation of
polypropylene based insulation
system which overcomes all the
compatibility issues shown in the
market by its predecessors.
AGP is today the only wire rated
T3 to all European specifications,
meeting the toughest compatibility
requirements, exceeding the
mechanical expectations, being
fully recyclable and at a price of a
standard polypropylene.
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Core Technologies

Raychem Wire and Cable
Technology:
Materials challenges –
Leading edge solutions
Since it’s founding in the 1950s,
Raychem has pioneered many of the
breakthrough technologies used to
create today’s most advanced
insulation/protection systems.
Raychem products are in service
throughout the world in automotive,
telecommunications, power
distribution, aerospace and defence
applications. Renowned for their
unrivalled performance and reliability
in the most demanding of
environments, they include a
comprehensive range of Automotive
Wire and Cable products. Combined
with Tyco’s state-of-the-art
manufacturing facilities and
processes, these products offer the
most cost-effective and robust
solution to all your wiring and
interconnection needs.

Pioneers in Automotive
Wire and Cable

55E wire: 200°C Automotive
Engine Compartment wire

Raychem was the first company to
commercialise radiation cross-linking
of insulation, initially for aerospace
applications. The high-performance
technologies developed were later
adapted and further developed for
high-volume automotive applications.
Maintaining its position as the preeminent force in radiation crosslinked insulation materials to the
present day. Raychem has since
pioneered new technologies to
enable non-cross-linked insulations to
be used in environments where a
different balance of properties is
required. Some examples of
Raychem’s pioneering wire and cable
technologies are explained in this
section.

First developed by Raychem for the
Aerospace industry, where ultrareliability is a must, the predecessor
of this wire has been in service in
commercial and military aircraft
for the past 25 years with an
unparalleled safety record.
It is a cross-linked fluoropolymer
insulation, and as such, maintains an
excellent balance of properties at
extremes of temperature. In its
automotive version, it possesses
superior robustness, markability and
overmoulding characteristics to rival
insulation types, and is essentially
immune to all forms of chemical
attack by automotive fluids.

ACW: Automotive Composite Wire – Dual layer bonded insulation technology

Copper conductor
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Polyolefin inner
insulation

Fluoropolymer outer insulation
layer for outstanding mechanical
and chemical resistance
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ACW wire: The leader in Dual
wall technology for 150°C
Automotive Applications.
In the 1960s, Raychem developed the
first successful dual-layer insulation,
balancing some key performance
advantages of fluoropolymer
materials, with some of the cost
advantages of polyolefin insulation.
This was achieved by extruding a
fluoropolymer outer layer over an
inner layer of polyolefin insulation,
and cross-linking the resulting
product.
In the late 1990’s, Raychem took this
technology to the next level,
inventing a way to bond these
seemingly incompatible layers
together, to create a true composite
insulation structure for the first time In fact the name “ACW” stands for
“Automotive Composite Wire”
This patented breakthrough enabled
Raychem to provide the automotive
industry with an outstandingly robust
and cost-effective product, with some
critical advantages over
competing technologies (including
non-bonded “lookalike” products).
In addition to meeting the most
demanding 150°C specifications,
the product possesses superb
automated handling and stripping
characteristics. As a result of these
benefits, ACW has quickly become
the dominant 150°C wire in use
today by European OEMs, and its use
continues to grow.

What is Radiation Cross-linking?
Uncross-linked polymer chains in insulation immediately after extrusion:
Long chain molecules are free to slide over each other – polymer can be melted

To cross-link the insulation, high energy electrons are fired at it in a special chamber:

Reactive sites are created on the
polymer chains. These sites may
combine with other sites on adjacent
polymer chains, linking them together

The resulting structure is a network of linked molecules:
This acts as a single giant molecule. Because the chains are no longer free to move over one
another, the cross-linked molecules will not melt
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AGP wire: A breakthrough in
125°C rated wire technology

As part of our advanced product
development facility we have a
comprehensive suite of analytical
equipment that aids product design.
Picture: Scanning electron
microscope.

During product development wires are
tested against many requirements
outside of the OEMs specification. The
way the wire behaves in the many
harness shop processes is critical to
the design.
Picture: Ultrasonic welding machine.
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In recent years, polypropylene has
achieved widespread market success
within the automotive and other
industries in a wide range of injection
moulded and extruded products. It is
valued for its combination of
excellent mechanical properties, low
cost, and easy recyclability. As a
thermoplastic material, it can be remelted and re-processed into new
components at the end of a vehicle’s
life, making a significant contribution
to increasingly stringent requirements
for recyclability of vehicles. It has
long been the goal of wire
manufacturers to incorporate these
advantageous properties of
polypropylene into a viable
automotive wire for applications up
to 125°C. These efforts have hitherto
been hampered by technical
difficulties in achieving the required
thermal stability and material
compatibility in the aggressive
environment of a vehicle engine
compartment. Tyco has, however,
succeeded in developing proprietary
formulations which overcome these
limitations, thus creating a new
generation of polypropylene insulated
wires which combine low cost with a
superb balance of mechanical,
thermal, and chemical/environmental
benefits.

Tyco’s Product Design Philosophy
• Innovation is key: We don’t
focus on “me too” products.
We concentrate instead on adding
significant technology, cost, and
quality benefits to our customers.
We achieve this by taking a radical
approach to product design, focussing
on the optimum solution for the
application, rather than on the
characteristics of existing solutions.
• Testing products to their limits
and beyond: We ensure the
robustness of our products by
extensive testing, not just to
customers specification
requirements, but well beyond them,
to ensure that we fully understand
the performance envelope of our
products. Thus we ensure that the
claims we make for the reliability and
performance of our wire and cable
products can be backed up
by hard experimental data.
• Meeting the customer’s real
needs: We have long recognised
that to be a product which our
customers want to use, as opposed
to one which simply meets the formal
specification, a whole range of
additional performance
characteristics may be required.
We have done extensive work with
a range of customers to define these
characteristics, and in conjunction
with them, have developed our own
“handling specification”, an internal
requirement which we ensure our
products pass before we release
them commercially. This document
comprises a rigorous series of tests,
often under extreme conditions.
It assesses a wire’s ability to pass
successfully through all the major
operations (e.g. cutting, stripping,
termination, welding) to which it is
likely to be subjected during the
manufacture of harnesses, or
installation into a vehicle.
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• Continuous improvement:
We visit our customers frequently,
to ensure their ongoing satisfaction
with our products, and are always
keen to listen to their views on any
further refinements they would like to
see. We also continuously
review the performance and
competitiveness of our products,
and introduce efficiency, quality,
and/or technical improvements with
every iteration. Thus we ensure that
our customers are able to benefit
from the most advanced products
available, and we aim always to
provide products with the leading
price/performance ratio in each
temperature class.
• Commitment to Quality:
Our plant in Valls, Spain was one
of the first in Europe to gain ISO
TS16949 approval. Along with our
other manufacturing plants, also ISO
TS approved, we are able to provide
guaranteed quality products,
manufactured to the most demanding
performance and dimensional
specifications on precision extrusion
and processing equipment.

Summary

Quality/Environment

Tyco – Technical leadership in
the Wire and Cable industry

End of Life Vehicles Directive

• We were the original pioneers
of radiation cross-linking, and
are the leading supplier of
such products worldwide
• We are rapidly attaining
leadership in some key noncross-linked insulation
technologies, where they are
most appropriate for the
application
• All our major product lines use
insulation formulations
developed in-house, and
tailored to give optimum
performance for each specific
need
• When we develop any new
product, we test it well beyond
the limits of international and
OEM specifications, to ensure
that it will not only exceed
expectations in service, but
will be as easy to process and
install as possible
• We employ state-of-the-art
manufacturing techniques to
ensure that consistent product
quality is achieved
• We provide comprehensive
handling guidelines with our
products, and our expert
technical support team is
always on hand to respond to
any technical queries that may
arise

All of our products (in this catalogue
– must be specific and must be
checked) meet the requirements of
the published EC Directive on
“End of Life Vehicles”, 2000/53/EC, in
that they do not contain cadmium,
mercury, lead or hexavalent
chromium.
According to amendment reference
2002/525/EC of Directive
2000/53/EC, we do not declare
materials below a maximum
concentration value up to 0.1% by
weight for lead, hexavalent chromium
and mercury and up to 0.01% by
weight for cadmium, if these
substances are not intentionally
introduced.
Declarable and Restricted
Materials Reporting
Our standard electronic reporting
method for product material content,
including declarable or restricted
materials, is via the International
Material Data System (IMDS), by
means of Material Data Sheet (MDS)
submissions to our customers upon
request or new part approval.
IMDS is a joint development of Audi,
BMW, DaimlerChrysler, Ford, Opel,
Porsche, VW and Volvo. In the
IMDS, all materials used for car
manufacture are archived and
maintained. Only in this way is it
possible to meet the obligations
placed on car manufacturers, and
thus on their suppliers, by national
and international standards, laws and
regulations.
Compliance with other OEM’s
material reporting requirements is
maintained by submission of relevant
declaration forms as required against
individual OEM specifications.
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Cross reference to DIN/ISO part numbering

DIN classifications
FLR

= low voltage cable with reduced wall thickness of insulation

Construction codes
B
C
D

Foil screen (usually aluminium)
Woven copper braid
Spiral copper braid

Material code
Y
X
2Y
2X
4Y
5Y
6Y
7Y
9Y
11Y
2G
3G
4G

Material description
PVC
Cross-linked PVC
Polyethylene
Cross-linked polyethylene
Polyamide
PTFE
FEP
ETFE
PP
PUR
Silicone
EPR/EPDM
EVA

AGP0219
Single core wires
unshielded
FLR9Y
FLR7Y
FLR6Y
FLR2X
FLR13Y
FLRY
Multi core
FLR7Y 2X
FLR13Y 2X
FLR2X..2X
FLR 33X33X
FLR7Y33X

8

AGP0229

ACW0219

ACW0229

55E0219

ASCs

Cross reference to DIN/ISO part numbering

R

Colour coding chart
0
Black
1
Brown
2
Red
2L Pink
3
Orange
4
Yellow
45 Yellow/Green
5
Green
6
Blue
7
Violet
8
Grey
9
White
*These colours are an indication only

ACW0219: Ordering example:
ACW0219-0.50-54

The ‘*’ in the part number shall be
replaced by a standard numerical
colour code designator as per
above.
Additional number after base colour
indicates stripe.
e.g. ACW0219-0.50-54 is a green
base colour with yellow stripe.
Where stripes are required the wire
carries two co-extruded longitudinal
stripes of the same colour.
The individual stripe width is a
minimum of 10% of the wire
circumference with an overall stripe
coverage of 30% maximum.
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Application Areas

Driver
Information

Safety

Body
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Convenience

Powertrain

Security

Chassis Systems
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