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TE Embraces the Most Valued Brand Names Worldwide

As a truly global player, TE Corporation
has facilities located throughout the world
serving customers in a wide range of
applications.

Tyco Electronics Corporation
was established in
September 1999 and

since then, the company
has rapidly grown and
strengthened its competen-
cies as an electrical and
electronic component
supplier, with product
offerings in 25 passive and
active product segments.

The company has facilities
located around the globe
serving customers in the
aerospace and defense,
automotive, commercial
electronics/ communica-
tions, industrial/energy,
marine, medical, military,
and rail industries. TE’s
product portfolio continues
to grow, encompassing
connector systems and
application tooling, active
and passive fiber optic
devices, complete power
systems, wireless compo-
nents (including IC's, radar

sensors, and complete
communications systems),
GPS and integrated
antenna systems, heat-
shrink products, circuit
protection devices,
magnetic components,
wire and cable systems,
touchscreens, PC boards
and backplanes, smart
cards, relays, sensors,
electronic modules, wire
harnessing and labeling
products, battery packs,
terminal blocks and
switches.

A significant result of this
continued growth, and a
real benefit to customers,
is that our technology lead-
ership becomes even
stronger. The synergies

of expertise in materials
science, product design,
and process engineering,
coupled with knowledge-
able application engineers,
sales representatives, and

customer service personnel
enables you to make your
next generation of products
successful.
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About TE Wire and Cable, Harnessing, and Heat-Shrinkable Products

TE’s Raychem brand of products, pioneered the application of radiation
crosslinking and the development of heat-shrinkable polymer tubing.

TE’s Raychem brand of
heat-shrinkable polymer
products is recognized
worldwide. It is backed by
a history of proven perfor-
mance, reliability, innovation
and superior quality. TE
manufactures the world’s
largest range of heat-shrink-
able tubing — tubing that
provides cable protection
offering exceptional insula-
tion, mechanical protection,
and strain relief. We are the
recognized world leader in
heat-shrinkable polymer
technology.

A broad-based product line
of wire and cable is engi-
neered to meet or exceed
the most rigorous technical
specifications. Performing
from -100°C to +260°C
[-148°F to +500°F], the
product line encompasses
fire-resistant cable, small-
size controlled electrical
cables, multi-conductor
cable, high-performance
radiation crosslinked ETFE

airframe wire, low fire
hazard wire, high-perfor-
mance automotive and
commercial wire, and
NASA-spec and other
space-application types.
Additionally, a variety of
low-cost, easy-to-install
components for wire
harnesses and cable
assemblies are available
including splices, adapters,
low-profile rectangular
connectors, and contacts.
These components are
approved to widely recog-
nized standards and
specifications that include
UL, SAE, MIL, Defense,
DNV, Lloyds, and ABS.

TE also provides customized
harnessing design supported
by a pioneering software
package, HarnWare, which
enables fast, optimum system
design with materials and
assembly labor estimates.

For over fifty years,
customers have recognized
the global capabilities of
Raychem products.
Combining these advanced
products with superior
technical support and a
global sales/service
organization, customers
with worldwide operations
count on TE to supply the
knowledge and products
they need to solve specific
problems and help them
take advantage of opportu-
nity, anywhere it arises. This
philosophy has earned TE a
reputation for leadership

in materials science tech-
nologies. Developed from
these technologies,
Raychem brand products
are sold into many indus-
tries including aerospace,
automotive, electronics,
construction, electrical
power, utilities, manufactur-
ing, pipeline, process, rail
and mass transit, and
telecommunications.
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This catalog has four main
sections:

m Application Overview

m Electrical Interconnection
System Design

m Products
m Supporting Information

How To Use This Catalog

Application Overview
(Section 1) presents gener-
al design ideas based on
typical uses for Raychem-
brand wire and cable,
heat-shrinkable tubing

and protection products.
Application photos depict
examples of how customers
use our products to
enhance the performance
and improve the reliability
of their specific products

in one or more of these
generic applications; Seal
It, Connect It , Wire It,
Insulate It, Protect It, Hold
It, Join It, Beautify It,
Reduce It, Repair It, Flex I,
All of It.

Electrical Interconnection
System Design (Section 2)
describes wire harness
components and harness
protection issues and
provides a step-by-step
guide to selecting the right
components for a particular
wire harnessing system.

Products (Sections 3-10)
showcases our product
groups. Each section
provides:

® An overview of the
product group.

= A table of contents that
lets you see at a glance
the product families in
that product group.

m A selection guide to help
you determine which
product family will satisfy
the requirements of your
application.

B An explanation of the part
numbering system for
that product group.

® Information pages on
each product family.

The product information
pages provide some or all
of the following information
(depending on the product
family):

m Typical applications for
the product family.

® Product features/benefits.

®m Abbreviated installation
guidelines.

® Specifications and
agency approvals.

® Part number selection
information.

® Product data (dimen-
sions, properties, and
materials).

® Ordering information.
® | ocation availability.

Supporting Information
(Section 11) provides:

® Equivalents and
conversion tables.

® Temperature conversion
table.

® Glossary.
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Seal It

Advanced materials and product design have resulted in a complete line of products offering the most
effective sealing available today: adhesive-lined tubing, molded parts, and a variety of solder and crimp

connection devices. These easy-to-use products provide superior waterproofing, resistance to hydrocarbons

and other chemicals, protection against corrosion and oxidation, and a barrier against dust and dirt.

m Heat-shrinkable,
adhesive-lined
products—tubings with
high shrink ratios, and
molded parts—environ-
mentally protect connec-
tor-to-cable transitions.

m Waterblocked and
anticapillary wire prevent
water and most fluids
from wicking between
the conductor strands.
Bundle sealing products
block multiconductor
cables.

m Adhesive-lined, heat-

shrinkable tubing and
end caps seal and
protect electronic
components and in-line
wire splices from fluids,
moisture, and corrosion
while also providing
strain relief.

m Heat-shrinkable caps

lined with an adhesive
or encapsulant form a
moisture-resistance
barrier around stub
splices and wire ends.

m Heat-shrinkable, moisture

blocking systems are
designed to provide
reliable sealing of wire
bundles preventing fluid
ingress.
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Connect It

TE’s electrical interconnect products offer reliable, more cost-effective alternatives to traditional
connection methods—such as hand soldering, or crimping and then insulating by taping or overmolding.

With our electrical
interconnect products,
you start with a precisely
engineered, fluxed solder
preform inside a trans-
parent, heat-shrinkable
sleeve. When the
product is heated, the
solder preform melts,
and the sleeve shrinks to
create a connection that
is fully insulated and
strain-relieved.

This ease of use expands
your options even as it
enhances the quality of
your end product, as in
these applications:

m Easy and reliable

termination of EMI
shields to ground,
ensuring effective EMI
attenuation. Shield
termination products are
available for computer,
data, and instrumentation
cable, communications
and video cable, and
heavy industrial cable.

m Splicing of one compo-

nent to another, such as
a diode connected to
one end of a LED.

m Coaxial terminations to

PCBs and terminals.
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Insulate It

Solving an insulation problem can be easier than you think, especially when you consider the family of
Raychem brand products from TE that can provide superior alternatives to standard methods of insulation
such as hand-taping or molding-in-place.

m When heated during
installation, our radiation-
crosslinked tubings shrink
to conform to a variety of
shapes, providing
dependable insulation.

m Heat-shrinkable end caps
insulate wire or cable
terminations, providing
protection from dust
and dirt. End caps with
adhesive or encapsulant
linings also provide
protection from moisture
because the lining,
when heated, melts and
flows to fill surface
irregularities of the
substrate.

m General-purpose
polyolefin tubing is
widely used to insulate
and strain-relieve wire
terminations and
connections.

m Delicate electrosurgical
instruments can be
insulated and protected
from abrasion by using
one of TE’s medical-
grade, heat-shrinkable
tubings specially
formulated to meet the
requirements of USP

Class VI for medical use.

m Components on a PCB,
such as capacitors and
fuses, can be insulated

with a UL VW-1-approved

heat-shrinkable tubing to
achieve a specific
product rating.
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Protect It

Designing a brilliant solution is good. Protecting a brilliantly designed solution is even better. A whole family
of protection products, made from a wide variety of materials, can provide comprehensive protection:
mechanical protection, strain relief, resistance to abrasion and crushing, EMI and noise reduction, fluid

resistance, and thermal insulation.

m Tinel-Lock ring braid
terminations can be used
for applications where
shielding is critical. These
shape-memory-metal
products attach metal
braid shields to back-
shells and provide 360°
protection against EMI
and EMP.

m Heat-shrinkable tubings
provide mechanical
protection for hoses and
pipes, and also reduce
problems caused by wire
chafing or cable abrasion.

m Easy-to-install heat-shrink-
able tubing and molded
parts provide excellent
strain relief and electrical
insulation for connector-
to-cable transitions.

m A heat-shrinkable molded

part can relieve the strain
on a multiconductor cable
to a D-subminiature
connector.

m Heat-shrinkable

feedthroughs relieve the
strain on cables entering
junction boxes.

m Highly-flexible, heat-

shrinkable fabric tubing
provides outstanding
abrasion protection for
components such as
rubber hoses, plastic
pipes, and harness wiring
bundles, recovering
easily even over awkward
substrates such as bent
hoses.

m Heat-shrinkable MicroFit
tubing is used to provide
insulation and strain
relief for fine-gauge wire
(24 to 42 AWG) and fiber
optic cables in such end
products as medical
devices, computers,
communications equip-
ment, and commercial
electronic products.
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Wire It

TE is a leader in the development of high-performance wire and cable products for demanding applications,
including aerospace, industrial equipment, instrumentation, marine, and automotive applications. Precision
extrusion capability, materials expertise, and design knowledge provide wire products that are lightweight;
smaller than comparable-performance constructions; highly flexible, yet mechanically tough; flame-retardant
and resistant to a variety of industrial fluids.

All TE products offer out-
standing shop-handling
characteristics for efficient
stripping, wire termination,
and bundling. Cable design
software is available to
create custom multicore
cables with unique
components, tough but
lightweight jacket materials,
and optimized shielding.

TE can also design complete
wiring harnesses for indus-
trial or military applications.

m The FlexLite family of
hookup wire provides
economical alternatives to
fluoropolymers, silicones,
and crosslinked polyethyl-
ene insulations for appli-
cations such as motors,
appliances, and lighting,
and for applications
where thinner walls are
needed because of
space constraints.

m Raychem brand of high-
temperature, dual-wall
or single-wall aerospace
wire saves space and
weight on both military
and commercial aircraft
and space vehicles.

m Low-fire-hazard primary
wires and cable are made
from halogen-free, low-
smoke materials with a
low toxicity index. They
offer increased safety,
with reduced size and
weight, over traditional
materials in mass transit
and similar applications.
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Hold It

To help you arrive at the best way to securely hold and position a component, take a look at the TE family of
products and consider the many ways that you can use them: to keep components in place, bundle and route

wires, create a formed shape for potting, or package components securely before final assembly.

m Thin-wall tubings allow
bundling of wires to
create very flexible,
lightweight harnesses
that can withstand harsh
environments.

m Fiber and/or copper wire
components can be
bundled for a custom
multicore cable.

m Cable legs can be
held together with a Y-
transition molded part.

m Multicore and film-
bonded cables hold wires
together and can also
provide EMI protection.

m Tubing can hold a cover-
ing (braid or convoluted
tubing) onto a substrate.

m Two components (such
as a resistor and fuse)
can be held together as
a package by enclosing
them with heat-shrinkable
tubing.

m Heat-shrinkable fabric
tubing will grip substrates,
such as harnesses, tightly
to provide secure wire
bundles without additional
fixing.
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Join It

When you have a mechanical connection to make, consider the uniform circumferential recovery
force of heat-shrinkable tubing and metals in your designs.

m Join two dissimilar
materials, such as a
rubber flapper to the end
of a nylon tube, or the
handle of a medical
instrument to the instru-
ment’s moving parts.

m Clear, adhesive-lined

tubing connects water
tubes in appliances to
provide a rugged and
aesthetically appealing
joint which is also
inspectable.

m Assemble a bellows by m Heat-shrinkable tubing

covering a spring with
heat-shrinkable tubing.

m Use Tinel ring adapters to
provide the even circum-
ferential force necessary
to attach a metal braid
shield to a backshell.

is used to join polyester
cords to heddles in
Jacquard weaving
loom harnesses.
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Beautify It

Enhancing the appearance of your brilliantly designed solutions couldn’t be easier, when you use

TE products.

m Heat-shrinkable tubing—
instead of tape—can
create a smooth covering
with no loose ends.

m Hot-stamp foils (gold or
silver) can attractively
showcase a company
logo.

m Heat-shrinkable tubing
can cover the mechanical
attachment of one part to
another.

m Tubing can attractively
cover a metal railing,
such as the type used
for crowd control.

m Tubing can be color-
matched to the original
color of fiber, wire insula-
tion, or other components
to enhance the appear-
ance of the final product.

m Handles of a variety of
tools can be covered with
colorful, heat-shrinkable
tubing to enhance the
appearance of the final
product.
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Reduce It

With the trend toward miniaturization and higher-density interconnections, products developed for
commercial electronics applications must downsize as well.

m SolderSleeve devices m TE can reliably produce
feature a one-step primary wire insulations
controlled solder as thin as 4 mils. Our
process for splicing design software optimizes
and terminating wires component placement
down to 36 AWG—a and shielding to produce
method that is more small, lightweight custom
reliable and less multicore cables. These
craft-sensitive than cables can offer size and
hand-soldering. weight reductions that

can range from 10 to
40 percent vs. com-
parable-performance
constructions of primary
wire or cable.
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Repair It

Whether for repair or retrofitting, TE offers a whole family of Raychem brand products that can provide

flexible, cost-effective solutions. For example, most failures in electrical wiring harnesses occur within the

first six inches of the connector. Raychem brand products make repairs in this area more reliable,

long-lived, and cost-effective.

m High-shrink-ratio tubing
can be slipped over the
connector without depin-
ning to reinsulate or strain
relieve the connector-to-
cable transition.

m SolderShield repair splice
kits provide the compo-
nents necessary to splice
shielded single-wire or
multicore cables.

m Adapters and Uniboot
molded parts can be
combined to allow reentry
to the back of the connec-
tor area for pin repair.

m Splash-resistant SCL

semirigid heat-shrinkable
tubing, with its meltable
inner wall, can be
stripped off the substrate
without leaving a sticky
residue, thus providing
access to connections
requiring reentry.

m Flexible, adhesive-lined

tubing can be used to
repair damaged wire
insulation, providing a
moisture seal that is
resistant to bending of
the wire substrate.
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Flex It

In applications where flexibility or flex life are important, TE products meet the need — many performing

even at low temperatures.

m NT tubing, which is
widely used for insulation,
strain relief, and abrasion
protection on cable
harnesses and wire
bundles, remains flexible
at low temperatures (as
low as -70°C [-94°F])
without cracking.

m Hi-Flex heat-shrinkable
tubing was developed
specifically for sealed
cable-jacketing applica-
tions where cable flexibili-
ty is an important concern.
It is also ideal for situa-
tions where the cable is
subject to motion, such
as in industrial machinery,
transportation equipment,
robotics, and welding.

m For applications where a

flexible 90° bend right
after the connector is
desired, Uniboot molded
parts can provide the
perfect fit.

m Dynalink wire and cable

is designed specifically
for applications where
flex life is critical: in the
robotics industry; in lifts,
typing machines, and
sewer inspection equip-
ment; and on ships where
wire must be capable of
unwinding from a large
cable reel and then
retracting smoothly
without strain.
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All of It

At TE, we like the word “multitasking.” So it should come as no surprise that our products are designed to
help you integrate several tasks—seal, connect, insulate, protect, wire, hold, join, beautify, reduce, repair,

and flex.

In the pages of this
catalog, you will find
literally hundreds of
products designed to
provide thousands of
solutions—across a wide
variety of industries.

Although you will find the
catalog features an exten-
sive array of products,
keep in mind that, at

TE Connectivity, we're

always coming up with new
ideas and new products—
so that we can help you put
together the precise solu-
tion you need. Also, when
you choose any Raychem
brand product, you're auto-
matically backed by a
nationwide network of sales
engineers who can provide
application and engineering
assistance as well as on-
site training.
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Electrical Interconnection System Design

This section attempts to
provide assistance with
most of the considerations
applicable to the design
of cable and harness
assemblies. Caution must
be used to ensure that the
design is appropriate for a
particular application.

TE Connectivity provides
this information as a design
aid and assumes no
responsibility for and
makes no representation
regarding the suitability of
a design for a specific
application.

Note: Users should independently
evaluate the suitability of the
product for their application.
Before ordering, check with
TE for most current data.
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Computer Aided Electrical
Wiring Harness Design
Software

Introduction

A new version of TE
Connectivity’s (TE’s) popular
harness design software
has been re-engineered
using the latest Microsoft
programming tools to offer
improvements in performance
and enhance the user inter-
face. Additional improvements
include new product ranges
added to the database, which
now includes over 100,000
TE products and several
thousand military standard
connectors. The HarnWare™
design wizard also has a
more modern appearance
and includes hyperlinks to
relevant product information.

The HarnWare™ computer-
aided design package
enables users to produce
high-quality wiring harness
assembly drawings, parts
lists/bill of materials, labor
estimates, RoHS compli-
ance codes for each com-
ponent, cable cross-section
designs, connector plan-
form drawings, wiring
schematics and schedules.
Data can also be exported
in a variety of formats to
allow transfer of information
into other computer systems.

HarnWare™ V6

TE's extensive product
ranges and systems
approach to harness design
provide complete harness
solutions to meet the
requirements of most mar-
kets, especially demanding
applications in the defence,
rail, aerospace, naval and
motor sport industries.

The HarnWare™ software
utilises a drag and drop
drawing interface that
enables the designer to
rapidly draw and designate
the overall parameters of
the harness. This drawing
combines with the

HarnWare™ software to
guide the designer through
a series of design operations.
The harness system can be
specified and a range of
fully compatible compo-
nents can be selected.

Features

m Compare Design.

m Updated COP Listing.

m Materials and Equipment
Listing.

m Extended User Parts
Library editable by users.

m Improved export of Parts
Listing.

m Create Shape Function.

m Fiber Optic Module
including PRO BEAM
Connectors.

m Database File Path
Selection for Drawing
Translator, User Parts
Library and Weights.

m Users can supplement the

databases of preferred
parts by adding other
component data into the
HarnWare™ User Parts
Library.

Benefits

m More detailed and accu-
rate design with the use of
preferred parts, helping
provide best delivery and
price.

m Designs and quotations
produced up to 20 times
faster.

m Promotes a systems
approach for choosing
components, materials,
adhesives, etc to help
confirm parts are compat-
ible with the intended
service conditions and
with mating parts.

m More cost effective
designs, minimised tran-
scription errors and a
more disciplined
approach to harness
design.
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HarnWare™ V6 (Continued)

Computer Aided Electrical
Wiring Harness Design

Software
New Products Included in HarnWare™ V6 System Specifications
Version 6 Since the introduction of the  Microsoft Visio: For
m Micro Heat Shrink HarnWare™ software V1 in HarnWare™ software V6
Moulded Parts. December 1995 many key Visio 2007 or 2010 software
) changes and new features can be used. Only the 32
m Spin-Lock Adaptors. have been introduced. bit versions of Visio are sup-
m STXR Adaptors. Version 6 of the software ported for use with
m ADK Rectangular contains design modules for  HarnWare™.
heat shrink sealed systems, Mi £ Wi .
Backshells. conduit systems, 1553 data H;(;L?/?/grtemms%(f)tvv\\//z.re is
m Soldertact Contact bus and fiber optical assem- i atible with the 32 bit
Devices. blies. The new V6 version P ;
. versions of Windows XP
m RF Connectors including gives a smarter, faster, bet-  ggyice Pack 3, Windows
TNC, BNC and N Type ter solution for harness Vista Service Pack 1 and
m GPR Rectangular design and component Windows 7. It is also com-
9 selection. . . oo
Connectors. patible with the 64 bit ver
sion of Windows 7.
m AMPLIMITE Rectangular
Connectors.
m VG95218 Pt 28 Multicore
Cables.
m RG Coaxial Cables.
m D-SCE Range of
|dentification Sleeves.
m RT-780 Heat Shrink
Tubing.
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HarnWare™ V6 (Continued)

Computer Aided Electrical
Wiring Harness Design
Software

ol Sacket
’;-z;:s,,\ reciséaree
05 A Sareennd
¥ Jo0 off
¥-Cort

Links to Data Sheets and

an Extensive Help Section
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HarnWare™ V6 (Continued)

Computer Aided Electrical
Wiring Harness Design
Software

Export Parts List
Export Parts List menu options allow parts
lists contained in the current Visio docu-
ment or a selected set of documents to be
exported to the Windows clipboard or a
text file. This data can then be used in a
spread sheet, database.

Codes of Practice
HarnWare™ can list the Codes of Practice
(COPs) TE uses to support its harnessing

products including information on laying
wires, shrinking tubing/moulded parts and
terminating connectors.

Export Wiring Data to ATE
HarnWare™ forms allow data such as
connectivity, connector references and

contact references to be exported to a text
file or to the Windows Clipboard. This data
can then be used in other systems, for
example, automatic test equipment or
other electrical design software.

Export Marker Data to TE Wintotal

Software System

A Marker Sleeve page can be generated

in Microsoft Visio software and or cable

marker text and formatting details can be

generated in an '.xmt' or COMMS file that

is suitable for import into the TE WinTotal
labelling software.

[ —

[P

[P

e - —

e - -

.

e - —

Design Comparison

This option is initiated from the
HarnWare™ Tools menu and is used
to analyse the changes between two
Visio design documents, typically two
different revisions of a harness design
or two similar designs.

Labor Estimates
HarnWare™ will total up the assembly
times for all of the products in a harness,
selected by using the database, and out-
put a grand total. The labor estimate
sheet, that forms part of the HarnWare™
document package, works like a spread
sheet, and the times and labor rates within
it can be adjusted to suit local conditions.

Tooling and Equipment
The HarnWare™ Materials and Equipment
option analyses the drawing and wire list.
Materials and equipment that are relevant
to the parts contained in the harness design
are listed based on TE Codes of Practice.

RoHS Listing
The HarnWare™ Restriction on
Hazardous Substances (RoHS) Codes
option analyses the parts referenced in the
drawing and wire list. A list of RoHS com-
pliance codes for each part can be added
to a page in the Visio document

Weight Estimates
The HarnWare™ Weight option provides a
means of estimating the weight of a har-
ness. Where component weight data is not
available, users can add the relevant data
to the database.

Composite Weights and Parts Lists
This option generates a composite parts
or weights list for a number of drawings.
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Computer Aided Electrical
Wiring Harness Design
Software

The HarnVis™ 3D harness
design visualisation system
offers automatic generation
of to-scale 3D models of
wiring harnesses and com-
ponents. These 3D models
provide “virtual prototypes”
of harnesses allowing the
user to see the harness with
lengths, diameters and
parts shown to-scale. By
simply clicking on a part,
the user can access such
data as part numbers,
materials, finishes, adhe-
sives, etc.

These “virtual prototypes”
reduce the potential for
errors, harness lay-up
boards (also known as nail,
form and peg boards) can
be modelled and pegs can
be automatically positioned
along the harness legs.
When a long harness leg
makes it necessary, legs
can be bent to fit a lay-up
board.

3D models of harnesses
and of many TE parts can
be exported from the
HarnVis™ system in the
form of IGES files for use in
other CAD systems.

HarnWare™ V6 (Continued)

5110 e « Green s

2891 e = Blor st
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HarnWare™ V6 (Continued)
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Integrated Military Harness Systems

Assembled military harness.

TE’s integrated harness
systems have been devel-
oped for a wide range of
defense and industrial
applications. Each system
consists of compatible com-
ponents, including cable
jackets, heat-shrinkable
components, and adhe-
sives. Performance of these
parts is assured because all
components are tested
separately and as part of
an assembled system

(see photo top left).

A typical designed harness
consists of seven compo-
nent parts (pictured at right):

. Primary wire and cable
. Heat-shrinkable tubing
. Backshell adapter

. Molded part

. Adhesive

. Cable jacket

~N OO OB W =

. Marker sleeve*

Military harness system components.

Additional components for
harnessing systems include
the following:

m A wide range of special
devices, such as
SolderSleeve devices
for primary wire
interconnection.

m A selection of electrical
shielding (screening)
options, including braids
and termination
assemblies.

m Multiconductor (multi-
core) cables.

m Specialty adhesives and
sealants for complete
environmental sealing.™*

Table 1 on the next page
serves as both a summary
of Raychem brand products
for specific harnessing
systems and a selection
table for harnessing

system components. An
explanation of how to select
components for a harness
system follows.

*TE Identification products information available at www.te.com

**TE Sealant product information available at www.te.com
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Table 1. Harnessing
Systems and Their

Components

Integrated Military Harness Systems (Continued)

System System System System System System System
Components 10 20 25 30 100 200 300
Wire 44 44 44 55 99, 100A, 55 55
100G
Tubing Versafit NT-FR DR25 VPB ZHTM RW-200  RT555
Adapter material and plating finish chosen for compatibility with the connectors.

Molded part -3, -4, -71 -51 -25 -50 -100 -12 -55/-125
Preinstalled Rayaten molded part -35 — -25S8 — -100S — —
Adhesive S1017, S1124, S1048, S-1125, S1030, S1125, S$1255-04

S1030 S1048 S1125 S-1255-04 S1125, S1255
Precoated adhesive /42, /180 /164,/86 /86, /225 — /180 — —
Conductive adhesive — — S1184 — S1184 — —
Cable jacket Thermorad NT-FR FDR-25 Thermorad Zerohal RW-200  RT555
VPB
Marker sleeve* TMS-SCE TMS-SCE TMS-SCE TMS-SCE HX-SCE  HT-SCE HT-SCE

*TE Identification products information available at www.te.com.

Selection Process

Selecting the components
for a harnessing system is a
four-step process:

Step 1:  Select the material
system appropriate for the
operating conditions and
environment to which the
harness will be exposed.

Step 2: Select the adhe-
sive system appropriate for
the material system you
select in Step 1.

Step 3: Determine the level
of EMI shielding required.

Step 4: Select the
components.

Each step is described on
the pages that follow. A
selection table accompa-
nies each step. You can
also use HarnWare software
to design your harness.

Step 1. Select the Material
System.

Detailed in Table 2 on the
next page are the major
material systems for use in
a wide range of operating
conditions and environ-
ments.

Choose a material system
that:

m Has the physical charac-
teristics your harness
requires.

m Will accommodate the
operating temperature
and the fluids and abuse
to which the harness will
be exposed.
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Integrated Military Harness Systems (Continued)

Table 2. Material System Selection

System 10

System 20

System 25

Operating temperature

-20°C to +60°C [-4°F to +140°F]

-55°C to +121°C [-67°F to +250°F]

-75°C to +150°C* [-103°F to +302°F]

* Environmentally sealable e Environmentally sealed ¢ Environmentally sealed
: - * Lightweight e Tough * Rugged
Physical characteristics * Small diameter * Flexible ¢ Abrasion-resistant
* Flexible * Low profile * Very flexible
m * Flame-retardant * Flame-retardant e Flame-resistant
Flammability * Self-extinguishing * Self-extinguishing * Self-extinguishing
* Resists common industrial * Resists most commonly * Resists most common
Fluid resistance and military cleaning used military fuels, oils, military fuels, oils,
solvents and degreasers. and greases and greases. up to 70°C
[158°F].
* Used in high-performance e Specially suited to ¢ Specially suited to
Typical applications industrial applications, and military vehicles and military vehicles,
in military communication engine compartments, aerospace and marine
and test equipment. low profile shapes applications, and
save space and weight. communication and
test equipment.
System 30 System 100 System 200
Operating temperature -55°C to +150°C [-67°F to +302°F] -30°C to +105°C [-22°F to +221°F] -55°C to +200°C [-67°F to +392°F]
¢ Environmentally sealed * Environmentally sealed * Environmentally sealed
Physical characteristics * Tough * Flexible e Very flexible
* Flexible
* Low profile
* Low toxicity index
Flammability * Flame-retardant (as defined by NES-13) * Highly flame-retardant
 Self-extinguishing * Low smoke emission
(as defined by NES-711)
* Low corrosive gas evolution
. ) * Resists most of commonly * Resistant to a range of ¢ Resists long-term
Fluid resistance used military fuels, oils, military fuels, oils, immersion in military
and greases. and greases. fuels, oils, and greases
at elevated temperatures.
* Specifically suited to military * Specially suitable for e Used where there is
vehicles and engine compartments confined habitat areas prolonged exposure to
Typical applications for higher temperature in military and civil high temperatures.
applications, low profile shapes applications. e Used where a harness
save space and weight. * Extensively used in surface may be permanently
and submarine vessels immersed in difficult
and underground railways fuels, such as in fuel tanks.
System 300
Operating temperature -55°C to +200°C [-67°F to +392°F]

Physical characteristics

Environmentally sealed
Highly abrasion resistant
Low profile

Flammability

Highly flame-retardant

Fluid resistance

Performs in aggressive
fluids at extremely high
temperatures

Typical applications

Permanent immersion in
aggressive fluids

*Per VG 95343.
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Integrated Military Harness Systems (Continued)

Harnessing Systems and Components System System System

Their Components — 770 780 790

NBC Survivable Systems* Wire 44 55 55
Tubing RT-770 RT-780 RT-790
Molded part -770 -780 -790/-791
Adhesive S-1264 S-1255-04 S-1255-04
Marker sleeve cover RT-375 RT-375 RT-375
Marker sleeve** TMS-SCE NBC-SCE NBC-SCE
**TE Identification products information available at www.te.com.

Material System Selection

System 770 System 780 System 790

Operating temperature

-55°C to +125°C [-67°F to +257°F]

-65°C to +175°C [-85°F to +347°F]

-65°C to 200°C [-85°F to +392°F]

* Environmentally sealed

¢ Environmentally sealed

* NBC resistant
* Flexible

Environmentally sealed
NBC resistant
Flexible

Physical characteristics * NBC resistant
* Flexible
Flammability e Flame-retardant

Self-extinguishing

Flame-retardant
Self-extinguishing

Flame-retardant
Self-extinguishing

Fluid resistance

Resistant to NBC uptake
and decontamination

Resistant to NBC uptake
and decontamination

Resistant to NBC uptake
and decontamination

Typical applications

Base-line system for
NBC resistant applications

High temperature system for

NBC resistant applications

Extreme high temperature
system for NBC resistant
applications

Adhesive Selection Material Adhesive Component Precoated Service
System Type Adhesive Adhesive Designation Temperature

System 770 Two-part Epoxy S-1264 — 150°C

System 780 Thermoset tape S-1255-04 — 200°C

System 790 Thermoset tape S-1255-04 — 200°C
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Step 2. Select the Adhesive
System.

Table 3. Comparison of
Adhesive Types

Table 4. Adhesive Selection

Integrated Military Harness Systems (Continued)

Two types of adhesives are
used to bond heat-shrink-
able boots and transitions
to tubing or wire jacketing:

m Thermosets, which
include epoxies and other
two-part systems.

m Thermoplastics, which
include pre-coated
meltable adhesives
applied to parts during
manufacture and those
applied as meltable tapes
during assembly.

Table 3 below outlines
the differences between
thermosets and thermo-

plastics.

Table 4 shows which adhe-
sive type is appropriate for
each harness material

system.

Thermoset

Thermoplastic

Method of adhesion

Cures through chemical reaction.

Melts, flows, and solidifies.

Two-part types require mixing and

Precoated types require no preparation

Application application at assembly. at assembly.

Cure time Varies with cure temperature. Not required. Adhesive functional when
Oven cure usually desirable. cooled to room temperature.

Strength Retains most strength at Loses strength as melt temperature is
elevated temperatures. approached.

Disassembly Items can be forcibly peeled apart Iltems can be separated when heated

when heated sufficiently.

to temperature of the adhesive.

Repair/reassembly

Requires new adhesive or hot rollback
to reenter behind connector without

affecting adhesive bonds.

Can be reheated to form new bond if
sufficient adhesive remains.

Material Adhesive Component Precoated Service
System Type Adhesive Adhesive Designation Temperature
. S-1030 /180 80°C
System 10 Thermoplastic 51017 a2 50°C
System 20 Thermoplastic S-1124 /164 105°C
S-1048 /86 120°C
Thermoplastic S-1048 /86 120°C
System 25 Two-part thermoset S-1125 /225 150°C
Thermoset Tape S-1255-04 — 200°C
System 30 Two-part thermoset S-1125 — 150°C
. S-1030 /180 80°C
System 100 Thermoplastic S-1048 /86 120°C
Two-part thermoset S-1125 — 150°C
Two-part thermoset S-1125 — 150°C
System 200 Thermoset tape S-1255-04 — 200°C
System 300 Thermoset tape S-1255-04 — 200°C
System 770 — S-1264 — —
System 780 Thermoset tape S-1255-04 — 200°C
System 790 Thermoset tape S-1255-04 — 200°C
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Step 3. Determine the
Level of EMI Shielding
Required.

Integrated Military Harness Systems (Continued)

TE offers several methods
and technologies for con-
trolling electromagnetic
interference (EMI) and noise
in cable harnesses.
Developed in response to
well-established threats in
military and other harsh
environments, these tech-
nologies can be employed
in compatible shielding
(screening) systems to
achieve the level of shield-
ing required for a harness
system. Table 5 on page 2-15
outlines the shielding
requirements for various
types of threat and levels of
interference.

Introduction

This section is intended as a
guide for the use of harness
designers who are required
to achieve a level of EMI
control in their design prac-
tices. It is not intended that
it should be a definitive
statement on all aspects of
EMI control for harnesses.
In case of difficulty contact
us for further clarification or
consultancy.

For well-designed EMI
control of electrical systems
it is essential that a detailed
knowledge of the system
requirements and suscepti-
bility be obtained. The
chosen level of shielding
will be dependent on the:

m Susceptibility of electrical
system.

m Types of components
used.

m Physical layout of the
system.

m Equipment practices
adopted.

m Anticipated EMI threat.

For the most cost effective
design of harnesses, which
offer a long-term stability in
performance, the system
should be designed to
achieve a balance of com-
ponent characteristics.
Components should only
be used if they are qualified
to a minimum level of EMI
performance and the per-
formance and test method
should be applicable to
the design technique
being used.

For quality assurance
purposes minimum EMI
characteristics should
always be specified and
for critical harnesses the
complete performance
should be measured. The
technique to be adopted
should always be specified.

Finally the inter-relationship
between harnesses and the
protection, termination and
grounding of equipment
boxes is vital for good sys-
tem performance against
EMI. All components form
part of the external shield
on the system and therefore
should be considered in the
overall EMI design process.

Subjects covered in this

topic are:

m Harness Types - point
to point and branched

m Shielding Levels -
calculations

Harness Types

Harnesses are divided into
two types, point-to-point
and branched. The advan-
tages and disadvantages of
each from an EMI control
standpoint are described
below. No attempt has been
made to analyze their rela-
tive merits in mechanical or
installation terms.

Point To Point:

The three major compo-
nents of this type of harness
are: connectors, cable, and
connector accessories.

Connectors

There are many different
types of circular military
connectors. However, for a
well-shielded harness only
those connectors having a
guaranteed performance
level should be used e.g.
MIL-C-26482 Series Il and
MIL-C-38999 series 1 and
2, and series 3 and 4.

Cable

Cable used in this type

of harness is generally
machine made. Hand laid
cables may also be used
but generally the shields
incorporated in these
harnesses vary in consis-
tency of performance. In
the case of machine made
cables all shields should be
designed for optimum
shielding effectiveness at
radio frequency.
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Integrated Military Harness Systems (Continued)

Connector Accessories

Connector accessories,
such as Raychem brand
adapters, are available in
many styles and therefore
their performance varies
with construction. For a
level of consistency in
performance it is essential
that, as with connectors, a
guarantee in performance
level be achieved.

Fittings not specified in
this way may significantly
degrade the overall system
performance.

Branched

In addition to those
components described
above, branched harnesses
include transitions. This
type of harness is usually
made by hand and it is
therefore difficult to
incorporate accurately
made machine fabricated
shields. The implications
of this are:

Shields

Cable shields may be put
on by hand or by feeding
through a braiding machine.
However, as braid optimiza-
tion depends on all the con-
structional parameters of
the braid being accurately
specified, unless braid is
well constructed the shield-
ing performance can suffer
dramatically. Reductions in
shield performance of 20-40
dB have been measured on
badly made branched har-
nesses. The alternative
method is to use pull on
braids. If the cable bundle
diameter is known the braid
may be designed for opti-
mized performance.

Transitions

Transitions, as with acces-
sories, are very susceptible
to performance variability
with construction type.

For high performance har-
nesses these components
should also have a guaran-
teed performance.

In general the use of tech-
niques such as hand sol-
dering or the use of butted
tape wraps are not recom-
mended except where only
a low performance of less
that 40dB is required.

Shielding Levels and
Component Performance

System Performance

To specify the overall
requirements of a complete
electronic system in terms
of its EMI characteristics it
is necessary to consider the
performance of the individ-
ual components parts. The
harnesses form one of the
major entry points for inter-
ference and this as such
can degrade a complete
system performance by a
significant amount. In gen-
eral terms, assuming that a
shielded harness system is
used, with the available
components on the market
the overall harness system
performance and typical
applications may be as
below.

m 40 to 50 dB Standard
shielded systems for
insensitive systems.

m 50 to 60 dB Military stan-
dard shielded systems for
general applications.

m 60 to 80 dB As above but
where full threat EMP &
TEMPEST protection is
required.

m 80 to 100 dB Severe
TEMPEST and very
sensitive systems.

m Over 100 dB Exceptional
shielding requirements
only.

Shield performance is
specified in two ways,
either as a power relation-
ship in decibels (dB) or as
an absolute measurement
of the shield performance in
terms of the surface transfer
impedance. Except for very
specific low frequency
problems it is general to
specify the performance at
frequencies in the range
0.1MHz to 100MHz.
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Table 5 - Screening
Effectiveness (SE)/Surface
Transfer Impedance (Zt)
Relationships

Integrated Military Harness Systems (Continued)

Safety Margins

As with all designs EMI sys-
tem design should not be
performed to the “limit of
performance safety margin
should always be incorpo-
rated when determining the
minimum shielding level
appropriate for consistent
operation of the system.

The inter-relationship of
shielding effectiveness
measured in decibels and
the surface transfer imped-
ance in ohms presents the
designer with a conversion
difficulty. External harness
circuits vary, as do the cou-
pling characteristics and it
is therefore only possible to
give an approximate con-
version. The normal conver-
sion from decibels to ohms
and vice versa is to a rea-
sonable approximation:

Screening Effectiveness
(dB) =36-201o0g 10 (Zr (Ohms))

The constant term is devel-
oped from the expressions
for the characteristic imped-
ance of the line formed by
the harness shield and the
ground plane and the inter-
nal characteristic imped-
ance of the inside of the
harness. The translation
from shielding effectiveness
to surface transfer imped-
ance is shown below in
Table 5 for S.E. from 20 to
105dB.

Connectors

A study of those connector
specifications having an
EMI test shows that they are
generally specified in the
frequency band 100MHz to
1GHz. For an assessment at
lower frequencies the low
frequency performance

as dictated by the d.c.
resistance of the connector
is required. These two
parameters enable the EMI
characteristic to be made

of the complete connector
performance. Typical values
for standard connectors are
65dB (MIL-C-26482 Series II)
and 90dB (MIL-C-38999
Series Ill) connectors.

S.E. (dB) Z: (ohms) S.E. (dB) Z: (ohms)
20 6.309 65 0.0355
25 3.548 70 0.0200
30 1.995 75 0.0112
35 1.122 80 0.0063
40 0.631 85 0.0036
45 0.355 90 0.0020
50 0.200 95 0.0011
55 0.112 100 0.0006
60 0.063 105 0.0004
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Table 6 - Cable Performances

Integrated Military Harness Systems (Continued)

Cable

In accordance with most
common cable specification
the shielding performance
of a cable is specified at
30MHz. It is also well into
the band where inductive
leakage is the primary pen-
etration characteristic. For
frequencies above or below
30Mhz, approximations, as
for connectors, must be
made. It should be noted
that the performance speci-
fied at 30MHz in Table 6 for
different cable types is the
maximum that is allowed
using TE’s standard Q.C.
values. Actual performance
may be up to 20dB better.

Connector Accessories and
Transitions

In constructional terms the
performance of the connec-
tor accessory includes both
the resistive terminations to
the cable shield and the
connector. However, it is
most unusual to specify
the performance of an
accessory and this is a
distinct weakness in the
design of harnesses. The
reason is that the perform-
ance is extremely variable
as accessories have to fit a
variety of different cable
sizes and shapes. Where
specified at all the relation-
ship between the test
method and the coupling
mechanism for the EMI
must be considered.

Diameter under screen

Surface transfer Impedance Zt

T f S
ype ot Screen (mm) @ 30 Mhz (maximum)
) e ) Upto 7.5 100 milli ohms/metre
le opt
Single optimized braid 7.6 and up 50 milli ohms/metre
Upto 7.5 10 milli ohms/metre
Double optimized braid
ouble optimized brat 7.6 and up 5 milli ohms/metre
Superscreened Upto 7.5 100 micro ohms/metre
(2 braids + 1 wrap) 7.6 and up 50 micro ohms/metre
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Integrated Military Harness Systems (Continued)

Connector Terminator

Splice Transition

Cable Braid

Complete Harness

When considering the com-
plete harness the coupling
calculations are relatively
simple. In general terms
they are the addition of all
the individual leakages
within the system from
connector to connector. The
analysis route is therefore
as follows:

1. Convert all decibel
values at the desired
frequency to surface
transfer impedance.

2. Choose components for
a ‘balanced’ system, i.e.
the components should
have approximately the
same performance.

3. Add the values deter-
mined for surface
transfer impedance of
the components at the
frequency chosen.

4. Reconvert to decibels if
necessary. (Table 5 can
be used for this purpose)

As a guide to the shielding
performance that can be
expected from a harness
that is constructed using
Raychem brand compo-
nents, Table 7 on the next
page has been compiled
to help in the product
selection process.

For branched harnesses it
is necessary to determine
whether every branch has
the same susceptibility
requirements or carries the
same signals of power. The
performance requirement
of each branch is then
determined and the matrix
for the harness established.
This is a more complex
subject and not discussed
here. System improvements
may be achieved by chang-
ing either the connectors or
cable. In general terms
changing from a single to a
double optimized braid
improves the performance
of that component by 20-25
dB. A similar advantage is
achieved by changing from
MIL-C-26482 Series Il to
MIL-C-38999 Series |
connectors. However, the
relative significance, as
part of the system, of each
component must be consid-
ered to determine the true
weighting effect. For the
optimum in system design
a balance of component
performances should be
achieved wherever possible
such that each of the
components is of similar
performance level.

Feedthrough

General Considerations

Although cables and har-
nesses are considered to
be the most significant in
terms of coupling into sys-
tems the construction of
equipment boxes can play
an important part in the
overall EMI performance of
a system. With the increas-
ing use of high speed digital
circuits and the generation of
harmonics having high
energy content relatively
short printed circuit board
tracks can radiate or pick
up energy as efficiently as
cables. If the boxes them-
selves are not adequately
protected these circuits
may constitute an EMI
threat. There is a further
area of significance in the
EMI protection of the boxes
and this is the connector/
box interface. The junction
may be considered to be a
part of the harness system
and any degradation in it
may cause an overall
harness degradation.
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Table 7 - Screen System Guide

Integrated Military Harness Systems (Continued)

Harness System Components

Shielding Adapter Styles Termination Cable Braid
Tinel- (max. length in m/ft) . . Feed-
Iﬁevel_ g Connector gtand Braided Lock ARayatebr: (by cable construction) Transition Splice through
equire rap System ~°S€MOY "NoT so po SSS _ DSS
Shield
tape &  golder- Tinel or
<60 dB Vaooas " . " — <265 1549 100/328  — — Solder-  Sleeve  solder
Sleeve  device devices
device
MIL-C-26482 Shield _
Series 2 tape &  golder- Tinel or
60 to 80 dB VG96912 — — | | — — <2/6.5 7/22.9 100/328 — Solder-  gjeeve Rayaten
i Sleeve  device assembl
Series 1 device Yy
Not Solder- Tinel or
>80 dB MIL-C-38999 —_ —_ —_ n —_ — <0.5/1.6 50/164 65/213 recom- Sleeve Rayaten
mended  device assembly

NO = Non Optimized, SO = Single Optimized, DO = Double Optimized, SSS = Single Super Shield, DSS = (TE must provide info)

Note:

1.The cable lengths are to be used as a guide.

Outside 30 MHz, the lengths that can be used will vary. For specific harness design outside 30 MHz, please consult TE.

2.Tinel-Lock use at shielding levels of 60—-80 dB depends on the adapter entry, cable braid size, and design. For further details, contact TE.
3.Connectors commonly used but not mentioned in the table may not have a stated shielding performance in their specification. Contact the manufacturer for

guidance.

4.This guide makes no allowance for the possible effects of resonance. TE should be consulted for advice on compensating for resonance.

Step 4. Select Components

Using the previous sections, you can now select all of the
components for an integrated harness assembly.

Please refer to the sections listed for more detailed
component information:

Tubing ... . Section 3
Molded Parts . ........................ Section 4
Adhesives . ......... ... .. Section 5
Adapters . ... Section 6
Assemblies . ....... ... ... ... ... ... Section 7
Electrical Interconnect Products .. ........ Section 8
Wireand Cable ....................... Section 9
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Tubing Selection Guide .. ........ ... .. ... . ... ... ... ... ... ... ... 3-4, 3-5, 3-6, 3-7
Specification Cross-Reference Guide . ... ........... ... ... ... .............. 3-8, 3-9
Tubing Categories . ... ... ..o 3-10
ATUM High-shrink-ratio, adhesive-lined polyolefin tubing .. ... ... 3-11, 3-12
BSTS/BSTS-FR General purpose, heat-shrinkable tubing .. ........... .. 3-13, 3-14
CGPE-105 Brightly colored, shiny, non-flame-retardant polyolefin tubing . .3-15, 3-16
CGPT General purpose, flame-retardant, polyolefin tubing ... ... 3-17, 3-18
CRN Semirigid, flame-retardant, polyolefin tubing ............ 3-19, 3-20
DCPT Flexible, flame-retardant, dual-color, polyolefin tubing . . . .. 3-21, 3-22
DR-25 Heat-shrinkable, flexible, chemical and abrasion

resistanttubing . ... ... 3-23, 3-24
DR-25-TW Heat-shrinkable, flexible, thin wall, chemical and

abrasion resistanttubing .. ... . oo 3-25, 3-26
DWP-125 Flexible, high-shrink-ratio, adhesive-lined, polyolefin tubing . . .3-27, 3-28
ES1000 Clear, high-shrink-ratio, adhesive-lined, semirigid

polyolefintubing . ...... ... ... ... .. 3-29. 3-30
ES2000 Flame-retardant, high-shrink-ratio, adhesive-lined,

semirigid polyolefin tubing ............. . ... ... .. ..., 3-31, 3-32
ES Caps High-shrink-ratio, adhesive-lined, semirigid polyolefin caps . . .3-33, 3-34
FL2500 Fully flame-retardant, adhesive-lined, polyolefin

heat-shrinkable tubing . .. .......... .. .. .. .. ... ... 3-35, 3-36
HCTE Helical convolex tubing with a high crush resistance . . . . .. 3-37, 3-38
HF High-flex, heavy-wall, heat-shrinkable tubing . ... ..... ... 3-39, 3-40
HFT5000 Heat-shrinkable fabric tubing . ........... .. ... ... .... 3-41, 3-42
HRHF/HRNF/HRSR High-ratio, heat-shrinkable tubing . ................. ... 3-43, 3-44
HRHT High-ratio, high-temperature, flexible,

thick wall polyolefin heat-shrinkable tubing . ............ 3-45, 3-46
HTAT Semiflexible, dual wall, moisture-resistant tubing . ........ 3-47, 3-48
Maulflex Conduit  Lightweight, flexible, abrasion-resistant, shielded
System electrical conduit . ........ .. ... ... 3-49, 3-50
NT Flexible, general purpose modified elastomeric tubing . .. .3-51, 3-52
NT-MIL Flexible, rugged, modified elastomeric tubing ........... 3-53, 3-54
NTFR Very flexible, rugged neoprene elastomer tubing ... ... ... 3-55, 3-56
PD Caps Semirigid, encapsulant-lined, polyolefincaps ........... 3-57, 3-58
PTCM Very high-shrink-ratio, dual wall, flexible

heat-shrinkable tubing . .. .......... .. .. ... . L. 3-59, 3-60
RayBlock 85 Heat-shrinkable water-blocking system ................ 3-61, 3-62
RayBlock 105 Heat-shrinkable water-blocking system . ............... 3-63, 3-64
Rayrim Commercial protective, self-adhering, edging material . .. .3-65, 3-66
RaySpool Convenient packaging and dispensing system

for heat-shrinkable tubing . ..................... 3-67, 3-68, 3-69
RHW Rugged, heavy wall, adhesive-lined, polyolefin

heat-shrinkable tubing . .. ......... ... ... ... .. .. ... 3-70, 3-71
RMW Medium wall, polyolefin heat-shrinkable tubing .......... 3-72, 3-73
RNF-100 Flexible, flame-retardant, general purpose,

polyolefintubing . ...... ... ... .. . .. 3-74, 3-75
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RNF-150 High-performance, flame-resistant, flexible,

fluoropolymer tubing . ........ ... .. 3-76, 3-77
RNF-3000 Flexible, high-shrink-ratio, flame-retardant,

general purpose, polyolefintubing . ................... 3-78, 3-79
RP-4800 High-shrink-ratio, flame-retardant, polyolefin tubing ... .. .. 3-80, 3-81
RPPM Flexible, dual wall, moisture proof, heat-shrinkable tubing . .3-82, 3-83
RT-3 Semirigid, flame-retardant, polyolefin tubing ............ 3-84, 3-85
RT-375 Clear, flame-resistant, flexible, fluoropolymer tubing ... ... 3-86, 3-87
RT555 Fluid-resistant, chemical-resistant, crosslinked

fluoropolymer tubing with extended temperature range . . . . . 3-88, 3-89
High Temperature High temperature, heat shrinkable, fluid resistant
Sealing Sleeves sealingsleeves . ... ... .. ... 3-90, 3-91
RT-770 NBCCS Harness Tubing . ........ .. ... .. ... ........ 3-92, 3-93
RT-780 NBCCS Harness Tubing . ......... .. ... ... .. ..... 3-94, 3-95
RT-790 NBCCS Harness Tubing . ............. . ... ... ....... 3-96, 3-97
RW-175 High-temperature, chemical-resistant, polyvinylidene

fluoride tubing . ... ... 3-98, 3-99
RW-200/RW-200-E Heat-shrinkable, chemical-resistant,

high-temperature tubing . ............. ... ... ... ... 3-100, 3-101
SCL Semirigid, encapsulant-lined, polyolefin tubing ........ 3-102, 3-103
SCT Flame-retardant, adhesive-lined, semirigid polyolefin

heat-shrinkable tubing (extended temperature range} . . .3-104, 3-105
SFR Very flexible, flame-retardant, silicone elastomer tubing . . .3-106, 3-107
SRFR Highly flexible, silicone rubber tubing . ............... 3-108, 3-109
SST/SST-FR Self-sealing, heat-shrinkable tubing ................. 3-110, 3-111
TAT-125 Adhesive-lined, flexible polyolefin tubing ............. 3-112, 3-113
TC Caps Semirigid, flame-retardant polyolefincaps ............ 3-114, 3-115
TFE and TFE-R High-temperature, chemically inert, modified tubing

made of PTFE® Fluoropolymer . .................... 3-116, 3-117
Tubing Kits and Smaller packaging options for single wall and
MiniSpools adhesive-lined tubing products . ................... 3-118, 3-119
URHT Ultra high-ratio, flame-retardant, polyolefin

heat-shrinkable tubing . .. ......... .. .. .. ... .. ... 3-120, 3-121
Versafit Highly flame-retardant, very flexible,

low-shrink-temperature, polyolefin tubing . ............ 3-122, 3-123
Versaflex Expandable, braided, polyester sleeving ............. 3-124, 3-125
XFFR Halogen-free, flame-retardant, heat-shrinkable tubing . . .3-126, 3-127
/ZH-100 Flexible, thin-wall, low-fire-hazard tubing ............. 3-128, 3-129
ZHTM Heat-shrinkable, flexible tubing with low toxicity for

fire safety applications . ...... ... ... ... ... ... .. ..., 3-130, 3-131
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TE Connectivity's Raychem
brand of tubing was devel-
oped when our scientists
pioneered the application of
radiation crosslinking and
the development of heat-
shrinkable polymer prod-
ucts. Today TE is
recognized worldwide for
its expertise in these areas.

The Raychem brand of
tubings are made of
polyolefins, fluoropolymers,
and elastomers enhanced
by radiation crosslinking
and heat-shrinkability. When
heated during installation,

Overview

our tubings shrink to
conform to virtually any
shape. They provide
dependable insulation,
mechanical protection,
and strain relief, as well
as aesthetic appeal.

Single wall tubings are
available in thin-wall,
medium-wall, and thick-wall
versions. With dual wall
tubings, an inner wall —
either an encapsulant or

an adhesive — melts and
flows during installation
heating, to protect against
environmental damage.

Encapsulants protect
connections and compo-
nents from splashes and
corrosion. Adhesives go a
step further, sealing to
plastic, metal, rubber, or
other substrates.

You can choose from tub-
ings that are highly flexible
or semirigid, designed for
operation in high- or low-
temperature environments,
halogen-free and flame-
retardant to meet a range
of industry standards.

Available in many sizes,
constructions, lengths,

and colors to meet com-
mercial, military or medical
specifications, our tubings
can also be customized for
special applications.

Installation is fast and easy
with handheld heating tools
or bench-mounted heaters.
A range of automatic and
semi-automatic installation
equipment is available for
high-volume applications.
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PRODUCT
Single Wall Very flexible Versafit . -55 to 135 [-67 to 275] 70 90 21
Flexible CGPE-105 . -70to 105 [-94 to 221] 85 110 2:1
CGPT . -40 to 135 [-40 to 275] 80 120 2:1
DCPT . -55t0 135 [-67 to 275] 95 120 2:1
RNF-100 . -55t0 135 [-67 to 275] 95 121 2:1
RNF-3000 . -55t0 135 [-67 to 275] 80 120 3:1
RP-4800 . -55t0 135 [-67 to 275] 95 121 4:1
Semirigid CRN . -55t0 135 [-67 to 275] 110 135 2:1
RT-3 . -55t0 135 [-67 to 275] 110 135 2.5:1
Dual wall Semiflexible ATUM . -55t0 110 [-67 to 230] 80 110 3:1
[adhesive-and 4:1
encapsulant-lined] DWP-125 . -40 to 110 [-40 to 230] 80 125 3:1
HTAT . -55t0 125 [-67 to 257] 80 110 4:1
Flexible PTCM . -40 to 85 [-40 to 185] 60 80 6:1
RPPM . -40 to 85 [-40 to 185] 60 80 41
TAT-125 . -55t0 110 [-67 to 230] 95 121 2:1
Semirigid ES1000 . -40to 130 [-40 to 266] 110 135 41
ES2000 . -40to 130 [-40 to 266] 110 135 4:1
FL2500 . -40to 135 [-40 to 275] 110 135 41
SCL . -55to0 110 [-67 to 230] 125 135 3:1
SCT . -40 to 150 [-40 to 302] 110 135 4:1
Heavy Duty BSTS/BSTS-FR . -55t0 90 [-67 to 194] 90 121 3:1
HF . -55t0 90 [-67 to 194] 80 121 3:1
HRHF/HRNF/HRSR . -55t0 90 [-67 to 194] 80 121 5.6:1
RHW . -55t0 110 [-67 to 230] 110 125 3:1
RMW . -55t0 110 [-67 to 230] 110 125 3:1
SST/SST-FR . -55t0 90 [-67 to 194] 90 121 3:1
Special Purpose Elastomers DR-25 ° -75to 150 [-1083 to 302] 150 175 2:1
HRHT
NT . -55t0 90 [-67 to 194] 90 135 1.8:1
NT-MIL . -70to 121 [-94 to 250] 90 135 1.8:1
NTFR . -70to 121 [-94 to 250] 90 135 2:1
RW-200 . -40 to 200 [-40 to 392] 100 175 2:1
RW-200-E . -55 to0 200 [-67 to 392] 100 175 2:1
SFR . -75 10 180 [-103 to 356] 135 175 1.75:1
SRFR . -75t0 200 [-103 to 392] 135 175 1.5:1
URHT
Fluoropolymers  RNF-150 . -55 to 150 [-67 to 302] 110 150 21
RT-375 . -55 to 150 [-67 to 302] 125 150 2:1
RT555 . -65 to 200 [-85 to 392] 150 220 2:1
RT-770 -55t0 125 [-67 to 257] 135 150 2:1
RT-780 -55t0 175 [-67 to 347] 180 200 2:1
RT-790 -55 to 200 [-67 to 392] 235 250 2:1
RW-175 . -55t0 175 [-67 to 347] 155 175 2:1
TFE and TFE-R . -67 to 250 [-89 to 482] 330 340 1.8:1/
3.2:1
Caps ES Caps . -40 to 105 [-40 to 221] 100 135 4:1
PD Caps . -55t0 110 [-67 to 230] 125 135 3:1
TC Caps . -55 to 135 [-67 to 275] 110 135 2.5:1
*For specific MIL-Spec information for each product, refer to individual product pages or the Tubing Cross-Reference Guide on page 3-8.
**Sizes 9/3 through 70/21 only. TClear is not flame-retardant.
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DESCRIPTION

3/64" to 4" . . . . . . Highly flame-retardant, multi-spec polyolefin
3/64" to 2" ° ° Brightly colored, general purpose polyolefin
1.6 mm to 38 mm . ° . . General purpose, flame-retardant polyolefint
3 mm to 38 mm ° . ° . Green and yellow striped polyolefin

3/64" to 5" . . . . . . High-performance flexible polyolefint

1.5 mm to 39 mm ° . . ° . . 3:1 shrink ratio general-purpose polyolefint
3/4"to 4 1/2" . . . . 4:1 shrink ratio polyolefin

3/64" to 3/4" . . . . . . Flame-retardant polyolefint

.240" to .485" . ° . . Semirigid polyolefin for terminal insulation

3 mm to 40 mm ° ° ° ° ° 3:1 and 4:1 shrink ratio adhesive-lined polyolefint
4 mm to 52 mm . . .

1/8"to 1" . . . . 3:1 shrink ratio adhesive-lined polyolefin

4 mm to 48 mm ° ° High-temperature adhesive-lined polyolefin9 mm

. Very high shrink ratio, dual wall, flexible
polyolefin tubing

4 mmto 16 mm . . Dual wall, moisture-proof polyolefin

1/8"to 1 1/2" . . . . . 2:1 adhesive-lined polyolefint

.225" to .700" . . Clear high-shrink-ratio adhesive-lined polyolefin
.225" to .700" ° ° ° Flame-retardant adhesive-lined polyolefin
.300" to .700" . . Fully flame-retardant, adhesive-lined polyolefin
1/8"to 1" ° ° . 3:1 shrink ratio encapsulant-lined polyolefin
.300" to .700" . . High-temperature adhesive-lined polyolefin
.3"to 4.5" ° ° ° ° Rugged, general purpose, thick-wall polyolefint
A4"to 2.7" . ° . Highly flexible, thick-wall polyolefin

.6"to 4" ° ° ° High-shrink-ratio repair sleeve

9 mm to 180 mm . e | Heavy wall adhesive-lined polyolefin

10 mm to 180 mm . Medium wall polyolefin

.3"to 4.5" . . . ° Self-sealing, dual wall polyolefin

1/8"to 3" ° ° . Diesel-resistant elastomer

1/8"to 4" . . Flexible general-purpose modified elastomer
1/8" to 4" . . . Flexible rugged modified elastomer

1/8"to 3" ° . ° Very flexible rugged neoprene

1/8"to 2" . . . High-temperature flexible elastomer

1/8"to 2" ° ° . High-temperature flexible elastomer

1/4" to 2" . ° . Very flexible silicone

2.9 mmto 51 mm ° ° ° ° Very flexible silicone rubber

3/64"to 1" ° ° ° ° ° High-performance flexible fluoropolymer
3/64"to 1 1/2" . . . . . . . Clear high-performance flexible fluoropolymer
1/8"to 2" ° ° ° . Fluid- and chemical-resistant fluoropolymer
3/64"to 1 1/2" . ° ° . . ° . High-performance fluoropolymer

0.8 mmto 11.9 mm/ o o ° High-temperature PTFE® fluoropolymer resin
2mm to 32 mm

1/8" to 2" o NBCCS tubing rated to 125°C

1/8" to 2" . NBCCS tubing rated to 175°C

1/8" to 2" o NBCCS tubing rated to 200°C

1/16"to 1" ° . . Autoclavable semirigid fluoropolymer

.225" to 427" . . . . High-ratio, adhesive-lined capst

1/8"to 1/2" . . Semirigid encapsulant-lined polyolefin caps
1/16" to 1/4" . ° . Semirigid flame-retardant polyolefin caps
PTFE is a trademark of E. |. du Pont de Nemours and Company.

Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
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www.te.com to change.

3-5

Buiqny 8jqeyuLyS-1esH



3-6

= TE

connectivity

Heat-Shrinkable Tubing

PRODUCT

Special Purpose

(Continued)

*For specific MIL-Spec information for each product, refer to individual product pages or the Tubing Cross-Reference Guide on page 3-8.

Tubing Selection Guide (Continued)

Conduit
Kits

Low Toxicity

Edging Matl
Fiber & Fabric
Braids

HCTE
RayBlock 85
RayBlock 105
Tubing Kits and
Mini-Spools
XFFR

ZH-100
ZHTM

Rayrim
HFT5000
Versaflex

**Sizes 9/3 through 70/21 only. TClear is not flame-retardant.

Polyolefin

Fluoropolymer

Elastomer

-55 to 200
-40 to 85
-40 to 105

Operating
Temperature
‘C/I'FI

[-67 to 392]
[-40 to 185]
[-40 to 221]

Various; see page 139-140

-55 to 105
-30 to 105
-30 to 105
-55 to 80

-40to 125
-50 to 150

[-67 to 221
[-22 to 221
[-22 to 221
[-67 to 176
[-40 to 257
[-58 to 302

Min. shrink
temperature

(c

N/A

80

80
See pag

139-1 4061

70
80
80
120
80
NA

Min. full
recovery
temperature
(°C)

N/A
110
110
See page
139-140
121
120
121
150
110
NA

Shrink ratio

N/A

4:1
2:1 up
to 4:1
3:1
2:1
2:1
N/A
2:1
NA

Catalog 1654025
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Tubing Selection Guide (Continued)
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DESCRIPTION
187"to 2" ° ° Modified ETFE, helically convoluted tubing
12 mm to 32 mm . . Heat-shrinkable water blocking system
12 mm to 32 mm ° ° Heat-shrinkable water blocking system
See page 139-140 . . . . . . . Smaller packaging options for single wall
and adhesive-lined tubing
4"to 3" . . . Halogen-free, flame-retardant polyolefin
1/8"to 2" . . Thin-wall, low-fire-hazard polyolefin
3 mm to 40 mm . . Low toxicity, flexible polyolefin
0.8 mmto 4.5 mm ° Protective self-adhering edging material
12 mm to 80 mm ° Heat-shrinkable, fabric tubing
3 mm to 50 mm . Expandable, braided polyester sleeving
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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Specification Cross-Reference Guide

Product uL CSA AMS-DTL-23053* MIL-PRF-46846 TE Page
Type File File Sheet Class Type Specification No.
ATUM E85381** /4 3 RW-2063 & RK-6024 3-11
BSTS RW-2017 3-13
BSTS-FR /15 1&2** RW-2017 3-13
CGPE-105 CGPE-105 SCD 3-15
CGPT E35586 LR31929 RW-2059 3-17
CRN Type 1 (colors) E35586 LR319291 /6 1 RT-360, Type 1 3-19
CRN Type 2 (clear) /6 2 RT-360, Type 2 3-19
DCPT E35586 LR31929 RW-2056 3-21
DR-25 /16 RT-1116 3-23
DWP-125 E35586 LR31929 DWP-125 SCD 3-25
ES1000 E85381 RT-1113 3-27
ES2000 E85381 RT-1112 3-29
ES Caps E85381 RW-3006 3-31
FL2500 FL2500 SCD 3-33
HCTE RT-1162 3-35
HF /15 1+ RW-2023 3-37
HFT5000 E199379 RW-2060 3-39
HRHF RW-2013 3-41
HRNF RW-2013 3-41
HRSR RW-2013 3-41
HRHT HRHT SCD 3-43
HTAT RW-2052 3-45
NT RT-510 3-47
NT-MIL Al 1&2 RW-3030 3-49
NTFR RT-511 3-51
PD Caps E85381 PD Caps SCD 3-53
PTCM RK-6768 3-55
RayBlock 85 RW-2101 3-57
RayBlock 105 RW-2102 3-59
Rayrim Edging Material RK-6182 3-61
RaySpool 3-63
RHW E91151*** RHW SCD 3-66
RMW RMW SCD 3-68
RNF-100 Type 1 (colors) E35586 LR31929 /5 1 RT-350, Type 1 3-70
RNF-100 Type 2 (clear) /5 2 RT-350, Type 2 3-70
RNF-150 E35586 VW-1 /18 2 RT-370 3-72
RNF-3000 E35586 LR31929 RW-2053 3-74
RP-4800 E35586 /5 11t RT-1122 3-76
RPPM RK-6214 3-78
RT-3 E35586 LR319291 RT-360tt1 3-80
RT-375 E35586 VW-1 LR31929 VW-1 /18 2 RT-375 3-82
RT555 E85381 RT-555 3-84
RT-770 3-86
RT-780 3-88
RT-790 3-90
RW-175 E35586 VW-1 LR31929 VW-1 /8 RW-3029 3-92
RW-200 /13 RT-1146 3-94
RW-200-E RK-6014/1 3-94
SCL E85381 /4 1 RT-1301 3-96
SCT SCT SCD 3-98
SFR /10 Il RT-1140 3-100
SRFR E85381 VW-1 RW-2057 3-102
SST RW-2011 3-104
SST-FR /15 1&2 RW-2011 3-104
TAT-125 Type 1 (colors) E85381 /4 2 RW-3032 3-106
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Specification Cross-Reference Guide (Continued)

Product UL CSA AMS-DTL-23053* MIL-PRF-46846 Page
Type File File Sheet Class Type Class Specification No.

TAT-125 Type 2 (clear) RW-3032 3-106
TC Caps E85381 TC Caps SCD 3-108
TFE/TFE-R RW-2054, RW-2055 3-110
Tubing Kits Various 3-112
URHT Il URHT SCD 3-114
Versafit E35586 VW-1 LR31929 VW-1 /5 1&3 RW-3009 3-116
Versaflex RK-6772 3-118
Versaflex-FR E306976 3-118
XFFR RW-2016 3-120
ZH-100 RW-2031 3-122
ZHTM RW-2058 3-124

*Formerly MIL-I-23053 and MIL-DTL-23053 **Black only, except sizes 3/1 and 4/1. ***Sizes 9/3 through 70/21 only.

TBlack only 11 Overexpanded tt1With exception to dimensions and longitudinal change

Catalog 1654025
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Tubing Categories

Type Product Name
Very Flexible Versafit
Single Wall
Flexible CGPE-105 DCPT RNF-3000
CGPT RNF-100 RP-4800
Semirigid CRN RT-3
Semi-flexible ATUM DWP-125 HTAT
Dual Wall Flexible PTCM RPPM TAT-125
Semirigid ES1000 FL2500 SCT
ES2000 SCL
Heavy Duty BSTS/BSTS-FR HRHT RHW
HF HRHF/HRNF/HRSR SST/SST-FR
RMW URHT
Special Purpose Elastomers DR-25 NTFR SFR
DR-25TH RW-200 SRFR
NT RW-200-E UPB
NT-MIL
Fluoropolymers RNF-150 RT-770 RW-175
RT-375 RT-780 RY-780
RT555 RT-790 TFE and TFE-R
Caps ES Caps TC Caps
PD Caps
Conduit HCTB Maulflex
Kits RayBlock 85 RaySpool
RayBlock 105 Tubing Kits and Mini-Spools
Low toxicity XFFR ZH-100 ZHTM
Edging material Rayrim
Fiber and fabric HFT5000
Braid Versaflex

3-10
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ATUM

High-Shrink-Ratio,
Adhesive-Lined Polyolefin
Tubing

Product Facts

m 3:1 and 4:1 shrink ratios
allow for connector-to-cable
sealing

m Tubing environmentally
seals and protects
components and
interconnections

m Medium wall provides
increased mechanical
protection

m The adhesive in ATUM
tubing bonds to a wide
variety of plastics, rubbers,
and metals, including
polyethylene, aluminum,
steel, and copper

m RoHS compliant

Applications

Environmentally seals and
protects a wide variety of
electrical applications,
including back end connec-
tor sealing, breakouts, and
connector-to-cable transi-
tions. High expansion ratio
makes it possible to repair
most damaged cable jackets
without removing connectors.

Installation Operating Temperature Range

Minimum shrink -55°C to 110°C
temperature: 80°C [176°F] [-67°F to 230°F]

Minimum full recovery
temperature: 110°C [230°F]

Specifications/Approvals Series u~ Y Military TE
ATUM E85381 AMS-DTL-23053/4,* Class 3 RW-2063 — Black
600V, 110°C RK-6024 — Colors and clear

*Formerly MIL-I-23053/4 and MIL-DTL-23053/4. Sizes 3/1, 6/2, 12/4, 24/8, and 40/13 only.

**Black only, except sizes 3/1 and 4/1.

Available in: Americas Europe Asia Pacific
n [ ] [ ]
3-11
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ATUM (Continued)

Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered Total Wall Adhesive Wall
as Supplied After Heating After Heating After Heating (Nominal)
3:1
31 3.0[0.118] 1.0 [0.039] 1.00 + 0.28 [0.039 + 0.010] 0.50 [0.020]
4515 4.5[0.177] 1.5 [0.059] 1.10 + 0.25 [0.043 + 0.011] 0.50 [0.020]
6/2 6.0 [0.236] 2.0[0.079] 1.00 + 0.28 [0.039 + 0.010] 0.50 [0.020]
9/3 9.0 [0.354] 3.0[0.118] 1.40 + 0.28 [0.055 + 0.010] 0.61 [0.024]
12/4 12.0 [0.472] 4.0[0.157] 1.78 £ 0.38 [0.070 + 0.015] 0.76 [0.030]
19/6 19.0 [0.748] 6.0 [0.236] 2.25 + 0.55[0.088 + 0.022] 0.76 [0.030]
24/8 24.0[0.940] 8.0[0.315] 2.54 + 0.55[0.100 + 0.022] 1.02 [0.040]
40/13 40.0 [1.570] 13.0[0.512] 2.54 + 0.55 [0.100 + 0.022] 1.02 [0.040]
4:1
41 4.0[0.157] 1.0 [0.039] 1.00 + 0.28 [0.039 + 0.010] 0.50 [0.020]
8/2 8.0[0.315] 2.0[0.079] 1.00 + 0.28 [0.039 + 0.010] 0.50 [0.020]
12/3 12.0 [0.472] 3.0[0.118] 1.40 + 0.28 [0.055 + 0.010] 0.61[0.024]
16/4 16.0 [0.630] 4.0[0.157] 1.78 £ 0.38 [0.070 + 0.015] 0.76 [0.030]
24/6 24.0[0.945] 6.0 [0.236] 2.25 + 0.55[0.088 + 0.022] 0.76 [0.030]
32/8 32.0 [1.260] 8.0[0.315] 2.54 + 0.55 [0.100 + 0.022] 1.02 [0.040]
52/13 52.0 [2.050] 13.0[0.512] 2.54 + 0.55[0.100 + 0.022] 1.02 [0.040]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)
Nonstandard Clear in 3:1 sizes only (-X, non-flame-retardant jacket);
other colors available on request.
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging*** In 1.2-meter [4-foot] lengths or on spools.

Ordering description**** Specify product name, size and color (for example, ATUM 8/2-0).

***Only 1.2 meter [4-foot] lengths are standard in the Americas. ATUM tubing on spools is nonstandard.
****For supply to MIL spec., add -MS to ordering description.
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General Purpose,
Heat-Shrinkable Tubing

Product Facts

m Excellent thick-wall
insulation and abrasion
protection

m No adhesive - can he
removed easily

m Expansion ratios as high as
3:1
m Availability in flame-
retardant material with FR
callout (see “Ordering
information and Part
numbering system” on the
next page)
m BSTS has the following
agency approvals:
- ABS (American Bureau of
Shipping)
- Lloyd’s (Lloyd’s Register of
Shipping)
m RoHS compliant

Specifications/Approvals

BSTS/BSTS-FR

Applications

BSTS heat-shrinkable tubing
is made of a rugged poly-
mer that resists moisture,
fungus, and weathering. It
also has excellent electrical
properties. This tubing is
useful in applications where
insulation, abrasion resist-
ance, and strain relief are
important. When used with
sealant tape (S-1305 for
flame-retardant or S-1278
for non-flame-retardant), it
can provide a watertight
system in nonpressurized
applications.

Installation Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Minimum shrink
temperature: 90°C [194°F]

Minimum full recovery
temperature: 121°C [250°F]

Series Military Industry TE
BSTS — — RW-2017
BSTS-FR AMS-DTL-23053/15%, ASTM D 685, nonburning RW-2017
Class 1 and Class 2**
*Formerly MIL-I-23053/15 and MIL-DTL-23053/15.
**Except for coatings requirement. Refer to SST-FR when coating is required.
Available in: Americas Europe Asia Pacific
] [ | [ |
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BSTS/BSTS-FR (Continued)

Product Dimensions Inside Diameter Wall Thickness (Nominal)
Size Minimum Maximum Expanded Recovered
aixsp::,c:ﬁ: d A?tz:?-:’:;;gg as Supplied After Heating***

BSTS-03 7.6210.300] 2.54[0.100] 0.63[0.025] 1.78 [0.070]
BSTS-04 10.16 [0.400] 3.81[0.150] 0.63[0.025] 1.78 [0.070]
BSTS-07 19.05 [0.750] 5.59 [0.220] 0.76 [0.030] 2.41[0.095]
BSTS-11 27.94[1.100] 9.52[0.375] 1.02 [0.040] 3.05 [0.120]
BSTS-13 33.02 [1.300] 9.52[0.375] 0.89[0.035] 3.05[0.120]
BSTS-15 38.10 [1.500] 12.70 [0.500] 1.27 [0.050] 3.56 [0.140]
BSTS-17 43.18 [1.700] 12.70 [0.500] 1.14 [0.045] 3.56 [0.140]
BSTS-20 50.80 [2.000] 19.05 [0.750] 1.27 [0.050] 3.94[0.160]
BSTS-27 65.58 [2.700] 22.86 [0.900] 1.27 [0.050] 3.94[0.160]
BSTS-30 76.20 [3.000] 31.75 [1.250] 1.27 [0.050] 3.94[0.160]
BSTS-35 88.90 [3.500] 31.75 [1.250] 1.27 [0.050] 3.94[0.160]
BSTS-40 101.60 [4.000] 44.45[1.750] 1.27 [0.050] 3.94[0.160]
BSTS-45 114.30 [4.500] 44.45 [1.750] 1.27 [0.050] 3.94 [0.160]

***Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black
Nonstandard White, Yellow, Red and Clear (Clear is non-flame retardant)
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging 1.2-meter [4-foot] or 7.5-meter [25-foot] lengths.

Ordering description See below.

Part Numbering System BSTS-_ _x_ _/_/

Tf “NM” - no mark

Color

Black / leave blank (standard)

White / WHT

Red / RED

Clear/CL

“FR” - flame-retardant

Length in feet (4 and 25 feet standard)
“M” medium wall

Size
Family
Example: BSTS-11X4/NM
3-14
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Brightly Colored, Shiny,
Non-Flame-Retardant
Polyolefin Tubing

Product Facts

m Bright, shiny surface; clear
version offers exceptional
clarity

m Can be easily hot-stamped

m Economical, yet offers the
improved performance of a
crosslinked material

m Conforms to substrates more
uniformly and with less
longitudinal change than
most PVC-based materials

m RoHS compliant

Specifications/Approvals

CGPE-105

Applications

Attractive covering for many
automotive, appliance, and
consumer-goods applica-
tions. Commercial grade
tubing for applications where
a flame-retardant product is
not needed. Provides both
insulation and protection of
components and wires
while also providing a
smooth, glossy finish with a
choice of seven colors as
well as clear. Exceptional
transparency of clear
CGPE-105 makes it a well-
suite choice for protecting
marked surfaces.

Installation

Minimum shrink
temperature: 85°C [185°F]

Minimum full recovery
temperature: 110°C [230°F]
for black; 100°C [212°F] for
all other colors and clear

Operating Temperature Range

-70°C to 105°C
[-94°F to 221°F]

Series TE

CGPE-105 CGPE-105 SCD

Available in: Americas Europe Asia Pacific
] [ ]
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CGPE-105 (Continued)

Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered
as Supplied After Heating After Heating
3/64 1.2[0.046] 0.6 [0.023] 0.40 + 0.08 [0.016 + 0.003]
1/16 1.6 [0.063] 0.8 [0.031] 0.43 + 0.08 [0.017 + 0.003]
3/32 2.410.093] 1.2[0.046] 0.51 + 0.08 [0.020 + 0.003]
1/8 3.2[0.125] 1.6 [0.062] 0.51 +0.08 [0.020 + 0.003]
3/16 4.810.187] 2.410.093] 0.51 + 0.08 [0.020 + 0.003]
1/4 6.4 [0.250] 3.2[0.125] 0.64 + 0.08 [0.025 + 0.003]
3/8 9.5[0.375] 4.810.187] 0.64 + 0.08 [0.025 + 0.003]
12 12.7 [0.500] 6.4 [0.250] 0.64 + 0.08 [0.025 + 0.003]
3/4 19.1[0.750] 9.5[0.375] 0.76 + 0.08 [0.030 + 0.003]
1 25.4[1.000] 12.7 [0.500] 0.89 + 0.12[0.035 + 0.005]
1172 38.1[1.500] 19.1[0.750] 1.02 + 0.15 [0.040 + 0.006]
2 50.8 [2.000] 25.4[1.000] 1.14 + 0.18 [0.045 + 0.007]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Black (-0), White (-9), Clear (-X), Red (-2), Bue (-6), Yellow (-4)
Green (-5), Violet (-7)
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging On spools.

Ordering description Specify product name, size and color (for example, CGPE-105-1/4-0).
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CGPT

General Purpose, Flame-
Retardant* Polyolefin

Tubing

Product Facts

m 2:1 and 3:1 shrink ratio
m Very good chemical and

solvent resistance

m Flexible

m Excellent physical and
electrical performance

m RoHS compliant

Specifications/Approvals

Applications

CGPT is a tough, flexible,
general purpose polyolefin
tubing with good resistance
to common fluids and
solvents and a high dielectric
strength. Its unique blend of
chemical, electrical, and
physical properties makes it
suitable for a wide range

of applications, including
electrical insulation, strain
relief, cable bundling, color-
coding and identification

of wires, cables, pipes,

and electrical and electronic
components, and mechani-
cal protection.

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 120°C [248°F]

Operating Temperature Range

-40°C to 135°C
[-40°F to 275°F]

Series u ) csa @B TE
CGPT E35586 LR31929 RW-2059
600V, 125°C 600V, 125°C
*Clear product (-X) is not flame-retardant.
Available in: Americas Europe Asia Pacific
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to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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= TE

connectivity Heat-Shrlnkable Tubmg
CGPT (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered
as Supplied After Heating After Heating
2:1
1.2/06 1.2[0.046] 0.6 [0.023] 0.45 + 0.12[0.018 + 0.005]
1.6/0.8 1.6 [0.062] 0.8 [0.031] 0.45 + 0.12[0.018 + 0.005]
2.4/1.2 2.410.093] 1.2[0.046] 0.50 + 0.12[0.019 + 0.005]
3.2/1.6 3.2[0.125] 1.6 [0.062] 0.50 + 0.12[0.019 + 0.005]***
4.8/2.4 4.8[0.187] 2.410.093] 0.50 + 0.12[0.019 + 0.005]***
6.4/3.2 6.4 [0.250] 3.2[0.125] 0.65 + 0.15[0.026 + 0.006]***
9.5/4.8 9.5[0.375] 4.81[0.187] 0.65 + 0.15[0.026 + 0.006]***
12.7/6.4 12.7 [0.500] 6.4 [0.250] 0.65 + 0.15 [0.026 + 0.006]***
19/9.5 19.0 [0.748] 9.5[0.375] 0.75 + 0.15[0.029 + 0.006]***
25.4/12.7 25.4[1.000] 12.7 [0.500] 0.90 + 0.20 [0.035 + 0.008]***
32/16 32.0[1.250] 16.0 [0.630] 0.95 + 0.20 [0.037 + 0.008]
38/19 38.0 [1.496] 19.0 [0.748] 1.00 + 0.20 [0.039 + 0.008]***
51/26 51.0 [2.000] 26.0[1.000] 1.15 £ 0.25[0.045 + 0.010]
76/38 76.0 [2.992] 38.0 [1.496] 1.25 + 0.25[0.049 + 0.010]
102/51 102.0 [4.016] 51.0 [2.008] 1.40 + 0.30 [0.055 + 0.012]
3:1
1.5/0.5 1.5[0.059] 0.5 [0.020] 0.45 + 0.12[0.018 + 0.005]
3/1 3.0[0.118] 1.0 [0.040] 0.55 + 0.12 [0.022 + 0.005]
6/2 6.0 [0.236] 2.0[0.079] 0.65 + 0.12[0.026 + 0.005]
9/3 9.0 [0.354] 3.0[0.118] 0.75 + 0.15 [0.030 + 0.006]
12/4 12.0[0.472] 4.0[0.157] 0.75 + 0.15 [0.030 + 0.006]
18/6 18.0 [0.709] 6.0 [0.236] 0.85 + 0.15 [0.033 + 0.006]
24/8 24.0[0.945] 8.0[0.315] 1.00 + 0.20 [0.039 + 0.008]
39/13 39.0 [1.540] 13.0[0.512] 1.15+ 0.25[0.045 + 0.010]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0), White (-9), Red (-2), Blue (-6), Yellow (-4), Green (-5),
Brown (-1), Grey (-8), Clear (-X), Yellow/Green (-45) as indicated by an ***

Nonstandard  Orange (-3), Violet (-7), in 2:1 sizes, 1.2/0.6 through 51/26 only.

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging**** On spools.

Ordering description Specify product name, size and color (for example, CGPT 4.8/2.4-0).

****Available in the convenient RaySpool packaging/dispensing system for sizes:
2:1-2.4/1.2 up to 25.4/12.7
3:1-3/1 up to 24/8
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connectivity

Heat-Shrinkable Tubing

Semirigid,
Flame-Retardant,
Polyolefin Tubing

Product Facts
m 2:1 shrink ratio
m High abrasion resistance

m Transfer of flex stress away
from typically weak points

such as solder and crimp
joints, helping ensure a
reliable connection

m Flame-retardance (black
only)

m Outstanding physical and
electrical performance

m Excellent chemical and
solvent-resistance
properties

m RoHS compliant

Specifications/Approvals

CRN

Applications

Well-suited for wire
strain-relief applications
such as soldered or
crimped connections, wire
splices, and terminations.
Provides mechanical
protection for delicate
components. Can be used
for component packaging
and for rugged marking of
cables.

Installation

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-565°C to 135°C
[-67°F to 275°F]

Series UL “ CSA @o Military TE

CRN Type 1 E35586 LR31929 AMS-DTL-23053/6*, Class | RT-360, Type 1

(black) 600V, 125°C (black only) RK-6003
600V, 125°C

CRN Type 2 (clear) —

. AMS-DTL-23053/6*, Class 2

RT-360, Type 2

*Formerly MIL-1-23053/6 and MIL-DTL-23053/6.

Available in:

Americas

Europe

Asia Pacific

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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= TE

connectivity Heat-Shrlnkable Tubmg

CRN (Continued)

Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered
as Supplied After Heating After Heating
3/64 1.2[0.046] 0.6 [0.023] 0.51 +0.08 [0.020 + 0.003]
1/16 1.6 [0.063] 0.8 [0.031] 0.51 + 0.08 [0.020 + 0.003]
3/32 2.410.093] 1.2 [0.046] 0.51 + 0.08 [0.020 + 0.003]
1/8 3.2[0.125] 1.6 [0.062] 0.51 + 0.08 [0.020 + 0.003]
3/16 4.810.187] 2.410.093] 0.64 + 0.08 [0.025 + 0.003]
1/4 6.4 [0.250] 3.2[0.125] 0.64 + 0.08 [0.025 + 0.003]
3/8 9.5[0.375] 4.8[0.187] 0.76 + 0.08 [0.030 + 0.003]
12 12.7 [0.500] 6.4 [0.250] 0.76 + 0.08 [0.030 + 0.003]
3/4 19.1[0.750] 9.5[0.375] 0.89 + 0.12[0.035 + 0.005]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)
Nonstandard Clear (-X, not flame-retardant)
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging In 1.2-meter [4-foot] lengths.

Ordering description***  Specify product name, size and color (for example, CRN 1/4-0).

***Europe only. For supply to MIL spec., add -MS to ordering description.

Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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connectivity

Heat-Shrinkable Tubing

Flexible, Flame-Retardant,
Dual-Color, Polyolefin
Tubing

Product Facts
m 2:1 and 3:1 shrink ratio

m Dual colors (yellow/green)
for instant identification

m Co-extrusion of tubing
colors, giving color
permanence superior to that
of conventional ink marking

m Flame-retardance

m Flexibility: able to conform
to irregular shapes

m Excellent physical,
chemical, and electrical
properties that meet industry
standards for highly
reliable, general purpose
tubing

m RoHS compliant

Specifications/Approvals

DCPT

Applications

Used to identify “ground”
on wires and in cables,
and to jacket and insulate
light-duty harnesses.

Easily marked by conven-
tional techniques for
additional identification

of wires and cables.

Installation Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

Minimum shrink
temperature: 95°C [203°F]

Minimum full recovery
temperature: 120°C [248°F]

Series UL “ CSA @w Military Agency TE
DCPT E35586 LR31929 VG 95343 Pt 5 Type A AFS 2270 RW-2056
600V, 125°C 600V, 125°C DIN 29807
VDE 0341
Pt 9005 Type A
Available in: Americas Europe Asia Pacific
[ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

3-21
USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com

Buiqny 8jqeyuLyS-1esH



= TE

connectivity Heat-Shrlnkable Tubmg
DCPT (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered
as Supplied After Heating After Heating
2:1
3/1.5 3.0[0.118] 1.5[0.059] 0.51 + 0.10 [0.020 + 0.004]
6/3 6.0 [0.236] 3.0[0.118] 0.58 + 0.10 [0.023 + 0.004]
8/4 8.0[0.315] 4.0[0.158] 0.64 + 0.10 [0.025 + 0.004]
10/5 10.0 [0.394] 5.0[0.197] 0.64 + 0.10 [0.025 + 0.004]
12/6 12.0 [0.472] 6.0 [0.236] 0.64 = 0.10 [0.025 + 0.004]
19/9 19.0 [0.748] 9.0 [0.354] 0.76 + 0.12[0.030 + 0.005]
26/13 26.0[1.024] 13.0[0.512] 0.89 + 0.12[0.035 + 0.005]
38/19 38.0 [1.500] 19.0 [0.748] 1.00 + 0.12 [0.039 + 0.005]
51/19 51.0[2.000] 19.0 [0.748] 1.02 + 0.15 [0.040 + 0.006]
3:1 (Europe only)
31 3.0[0.118] 1.0[0.039] 0.55 + 0.10 [0.022 + 0.004]
6/2 6.0 [0.236] 2.0[0.079] 0.65 + 0.10 [0.026 + 0.004]
9/3 9.0 [0.354] 3.0[0.118] 0.75 + 0.15 [0.030 + 0.006]
12/4 12.0 [0.472] 4.0[0.157] 0.75 + 0.15 [0.030 + 0.006]
18/6 18.0 [0.709] 6.0 [0.236] 0.85 + 0.15[0.033 + 0.006]
24/8 24.0[0.945] 8.0[0.315] 1.00 + 0.20 [0.039 + 0.008]
39/13 39.0[1.535] 13.0[0.512] 1.15 + 0.20 [0.045 + 0.008]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Yellow/green stripe (-45)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging On spools.

Ordering description Specify product name, size and color (for example, DCPT 8/4-45).
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Heat-Shrinkable Tubing

Heat-Shrinkable, Flexible,
Chemical and Abrasion
Resistant Tubing

Product Facts

m Flame-retardant
m System 25 tubing
m Shrink ratio 2:1
m RoHS compliant

Specifications/Approvals

DR-25

Applications

Specially formulated for
optimum high-temperature
fluid resistance, and long
term heat resistance.
Resistant to aviation and
diesel fuels, hydraulic fluids
and lubricating oils.

Particularly suitable as a
jacketing material for
military ground vehicle
cables and harnesses. It is
also well suited for the
demands of motorsport
cable harnesses. When

used in conjunction with
System 25 heat-shrinkable
molded shapes and S1125
high performance adhesive,
these products provide a
complete cable harness
system.

Installation

Minimum shrink
temperature: 150°C [302°F]

Minimum full recovery
temperature: 175°C [347°F]

Operating Temperature Range

-75°C to 150°C
[-103°F to 302°F]
(per VG 95343 Part 5
Type D)

Series Military TE
DR-25 AMS-DTL-23053/16* RT-1116
VG95343 Part 5 Type D RK-6008/1

VDE 0341/Pt 9005
Def Stan 59-97 Issue 3 Type 6B
BS 4G-198 Part 3 10A

*Formerly MIL-I-23053/16 and MIL-DTL-23053/16.

Available in:

Americas

Europe

Asia Pacific

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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connectivity Heat-Shrlnkable Tubmg

DR-25 (Continued)

Product Dimensions MIL Inside Diameter Recovered Wall Thickness**

Spec Size Minimum Expanded Maximum Recovered

No. as Supplied After Heating After Heating

— 1/8 3.2[0.125] 1.6 [0.062] 0.76 + 0.15[0.030 + 0.006]

— 3/16 4.81[0.187] 2.410.093] 0.84 + 0.15[0.033 + 0.006]
-001 1/4 6.4 [0.250] 3.2[0.125] 0.89 + 0.15[0.035 + 0.006]
-002 3/8 9.5[0.375] 4.8[0.187] 1.02 + 0.20 [0.040 + 0.008]
-003 12 12.7 [0.500] 6.4 [0.250] 1.22 + 0.20 [0.048 + 0.008]
-004 3/4 19.0[0.748] 9.5[0.375] 1.45 + 0.28 [0.057 + 0.011]
-005 1 25.4[1.000] 12.7 [0.500] 1.78 £ 0.28 [0.070 + 0.011]
-006 1172 38.0[1.500] 19.1[0.750] 2.41 +0.41[0.095 + 0.016]
-007 2 51.0 [2.000] 25.4 [1.000] 2.79 £ 0.41[0.110 £ 0.016]
-008 3 76.0 [3.000] 38.0 [1.500] 3.18 + 0.50 [0.125 + 0.020]
-009 4 101.6 [4.000] 50.8 [2.00] 3.55 + 0.50 [0.140 + 0.020]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging On spools.

Ordering description***  Specify product name, size and color (for example, DR-25 1/8-0)

***Europe only. For supply to Def Stan and BS add -DS or -BS to ordering description.
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Heat-Shrinkable Tubing

Heat-Shrinkable, Flexible,
Thin Wall, Chemical and
Abrasion Resistant Tubing

The DR-25-TW flexible fluid
resistant elastomeric tubing,
developed from DR-25, is a
thin wall version ideal for
use where space and
weight saving are important.
It also offers excellent
resistance to fluids at high
temperature and to long-
term heat exposure. It is
fast to install and may be
used with other products
from the TE Raychem
System 25 range of compact
and tough harnessing
systems. The product is
printed with the product
description and size.

Key Features

m Operating temperature range
-75°C to +150°C (-103°F to
+302°F) (per VG 95343
Part 5 Type D)

m Flame-retardant
m System 25 tubing
m Shrink ratio 2:1
m Thin wall

Specifications/Approvals

DR-25-TW

Applications

Specially formulated for
optimum high temperature
fluid resistance and long
term heat resistance.
Resistant to aviation and
diesel fuels, hydraulic fluids
and lubricating oils.
Particularly suitable as a
jacketing material for mili-
tary ground vehicle cables
and harnesses. It is also

ideally suited for the
demands of motorsport
cable harnesses. When
used in conjunction with
Raychem brand System 25
heat-shrinkable moulded
shapes and S1125 high
performance adhesive,
these products provide a
complete cable harness
system.

Installation

Minimum shrink
temperature: 125°C [257°F]

Minimum full recovery
temperature: 175°C [347°F]

Series Military Raychem

DR-25-TW VG95343 Part 5 Type D RK-6008/2

Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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connectivity Heat'shrmkable Tubmg

DR-25-TW (Continued)

Product Dimensions Inside Diameter
size _Minirpum !Vlaxir_num Recoyered
Inside Diameter Inside Diameter Wall Thickness
as Supplied After Recovery

3/32 2.4 (0.094) 1.2 (0.047) 0.51 +0.08
1/8 3.2 (0.125) 1.6 (0.062) 0.51 +0.10
3/16 4.8 (0.187) 2.4 (0.093) 0.51+0.10
1/4 6.4 (0.250) 3.2 (0.125) 0.64 +0.10
3/8 9.5 (0.375) 4.8 (0.187) 0.64 +0.10
12 12.7 (0.500) 6.4 (0.250) 0.64 +0.10
3/4 19.0 (0.748) 9.5 (0.375) 0.76 + 0.12
1 25.4 (1.000) 12.7 (0.500) 0.89+0.16
1172 38.0 (1.500) 19.0 (0.748) 1.02+0.18

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging On spools

Ordering description Specify product name, size and color (for example, DR-25-TW-1/8-0-SP).
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DWP-125

Flexible, High-Shrink-
Ratio, Adhesive-Lined,
Polyolefin Tubing

Product Facts

m 3:1 shrink ratio allows for
insulation and sealing of
irregular shapes

m Medium wall provides
increased mechanical
protection while maintaining
flexibility when installed

m Adhesive bonds to a wide
variety of plastics, rubber,
and metals, including
polyethylene, neoprene,
and steel

m RoHS compliant

Applications Installation Operating Temperature Range

Environmentally seals and Minimum shrink -40°C to 110°C
protects a wide variety of temperature: 80°C [176°F] [-40°F to 230°F]

electrical applications, Minimum full recovery

including wire splices, . ° o
breakouts, and connector- temperature: 125°C [257°F]
to-cable transitions. Suitable

for applications where UL

recognized/CSA certified

adhesive-lined tubing is

required.
ifications/Approval B
s']ec cations/Approvals Series UL “ CSA @o Military TE
DWP-125 E35586 LR31929 AMS-DTL-23053/4* DWP-125 SCD

600V, 125°C 600V, 125°C Class 3 (colors only)

*Formerly MIL-I-23053/4 and MIL-DTL-23053/4. Meets the material properties except for Sealing Efficiency.

Available in: Americas Europe Asia Pacific
n [ ] [ ]
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.

3-27

Buiqny 8jqeyuLyS-1esH



= TE

connectivity Heat-Shrlnkable Tubmg

DWP-125 (Continued)

Product Dimensions Inside Diameter Recovered Wall Thickness*
size Minimum Maximum Nominal Non_iinal
Expanded Recovered Total Wall Adhesive Wall
as Supplied After Heating After Heating After Heating
1/8 3.2[0.125] 1.0 [0.040] 1.07 [0.042] 0.07 [0.018]
3/16 4.8[0.187] 1.5[0.060] 1.32[0.052] 0.17 [0.043]
1/4 6.4 [0.250] 2.0[0.080] 1.45[0.057] 0.56 [0.022]
3/8 9.5[0.375] 3.1[0.120] 1.65 [0.065] 0.68 [0.027]
1/2 12.7 [0.500] 4.0[0.157] 1.70 [0.067] 0.27 [0.068]
3/4 19.1[0.750] 5.8 [0.230] 2.03[0.080] 0.76 [0.030]
1 25.4 [1.000] 8.1[0.320] 2.50[0.100] 0.76 [0.030]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)
Nonstandard White (-9), Red (-2), Blue (-6), Yellow (-4), Green (-5),
Clear (-X, non-flame-retardant jacket).

Other colors available upon request.

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging In 1.2-meter [4-foot] lengths.

Ordering description Specify product name, size and color (for example, DWP-125 1/4-0).
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Heat-Shrinkable Tubing

ES1000

Clear, High-Shrink-Ratio,
Adhesive-Lined, Semirigid
Polyolefin Tubing

Product Facts

m 4:1 shrink ratio allows a few
sizes to cover a wide range
of splice and component
diameters

m Mechanically tough tubing
provides strain relief and
abrasion protection of wire
splices, terminals and other
components

m Thick adhesive liner forms
an effective barrier against
fluids and moisture and
performs well at an
extended temperature range

m UL recognized
m RoHS compliant

Applications

Specially designed for
environmental sealing and
electrical insulation of wire
splices, terminations, and
components where see-
through inspection is

Installation Operating Temperature Range

-40°C to 130°C
[-40°F to 266°F]

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 135°C [275°F]

required.
Specifications/Approvals Series o S -
ES1000 E85381 RT-1113
600V, 125°C
Available in: Americas Europe Asia Pacific
u ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

ES1000 (Continued)

Product Dimensions

Inside Diameter (Including Core)

Recovered Wall Thickness*

Part Minimum Maximum Minimum Minimum Minimum
Number Expanded Recovered Total Wall Jacket Wall Adhesive Wall
as Supplied After Heating After Heating After Heating After Heating
ES1000-No.1 5.72[0.225] 1.27 [0.050] 1.20 [0.047] 0.64 [0.025] 0.56 [0.022]
ES1000-No.2 7.44[0.293] 1.65 [0.065] 1.52[0.060] 0.76 [0.030] 0.76 [0.030]
ES1000-No.3  10.85[0.427] 2.41[0.095] 1.91[0.075] 0.89 [0.035] 1.02 [0.040]
ES1000-No.4  17.78 [0.700] 4.45[0.175] 2.41[0.095] 1.04 [0.041] 1.37 [0.054]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard Clear (-X)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

Cut pieces.

Marking

Tubing will be printed with its numbered size (such as ES-1, ES-2, ES-3, or ES-4).

Ordering description Specify product name, numbered size, color, and cut length

(for example, ES1000-NO. 2-X-50MM).
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Heat-Shrinkable Tubing

Flame-Retardant, High-
Shrink-Ratio, Adhesive-
Lined Semirigid Polyolefin
Tubing

Product Facts

m 4:1 shrink ratio allows a few
sizes to cover a wide range
of splice and component
diameters

m Flame-retardant and
mechanically tough, the
tubing provides strain relief
and abrasion protection of
wire splices, terminals, and
other components

m Thick adhesive liner forms
an effective barrier against
fluids and moisture and
performs well at an
extended temperature range

m UL recognized

m RoHS compliant

Specifications/Approvals

ES2000

Applications

Specially designed for
environmental sealing and
electrical insulation of wire
splices, terminations, and
components.

Installation Operating Temperature Range

-40°C to 130°C
[-40°F to 266°F]

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 135°C [275°F]

Series - Y TE
ES2000 E85381 RT-1112
600V, 125°C
Available in: Americas Europe Asia Pacific
] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

ES2000 (Continued)

Product Dimensions

Inside Diameter (Including Core)

Recovered Wall Thickness*

Part Minimum Maximum Minimum Minimum Minimum
Number Expanded Recovered Total Wall Jacket Wall Adhesive Wall
as Supplied After Heating After Heating After Heating After Heating
ES2000-No.1 5.72[0.225] 1.27 [0.050] 1.20 [0.047] 0.64 [0.025] 0.56 [0.022]
ES2000-No.2 7.44[0.293] 1.65 [0.065] 1.52[0.060] 0.76 [0.030] 0.76 [0.030]
ES2000-No.3  10.85[0.427] 2.41[0.095] 1.91[0.075] 0.89 [0.035] 1.02 [0.040]
ES2000-No.4  17.78 [0.700] 4.45[0.175] 2.41[0.095] 1.04 [0.041] 1.37 [0.054]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

Cut pieces.

Marking

Tubing will be printed with its numbered size (such as ES-1, ES-2, ES-3, or ES-4).

Ordering description Specify product name, numbered size, color, and cut length

(for example, ES2000-NO. 2-0-50MM).
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Heat-Shrinkable Tubing

ES Caps

High-Shrink-Ratio,
Adhesive-Lined, Semirigid
Polyolefin Caps

Product Facts

m 4:1 shrink ratio allows a few
sizes to cover a wide range
of splice and component
diameters

m Mechanically tough jacket
provides strain relief and
abrasion protection

m Thick adhesive liner forms
an effective barrier against
fluids and moisture and
performs well at an
extended temperature range

m RoHS compliant

Applications

Specially designed to
provide mechanical and

environmental protection of

stub splices in electrical
harnesses. Clear caps

allow see-through inspec-
tion; black caps are flame-

Installation

Minimum shrink
temperature: 100°C [212°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-40°C to 105°C
[-40°F to 221°F]

retardant.
Specifications/Approvals Series o S -
ES Caps E85381 RW-3006
600V, 125°C
Available in: Americas Europe Asia Pacific
[ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

ES Caps (Continued)

Inside Diameter

(Including Core) Recovered Wall Thickness

Part Standard Minimum Maximum Minimum Minimum Minimum
Number Length* as Supplied Expanded Recovered Total Wall Jacket Wall Adhesive Wall
(Millimeters) as supplied After Heating After Heating After Heating After Heating

ES Cap-No.1 30, 35 572[0.225] 1.27[0.050]  1.20[0.047]  0.64[0.025] 0.56 [0.022]
ES Cap-No.2 30, 35 7.4410293] 1.65[0.065]  1.52[0.060]  0.76 [0.030]  0.76 [0.030]
ES Cap-No.3 40, 50 10.85[0.427] 2.41[0.095]  1.91[0.075]  0.89[0.035] 1.02 [0.040]

*Other cap lengths available upon request.
**Wall thickness will be less if cap recovery is restricted during shrinkage.

Color Standard Black (-0), clear (-X)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Other cap lengths available on request.

Standard packaging In pieces.

Marking Caps will be marked with their numbered size (such as ES-1, ES-2, or ES-3).

Ordering description Specify product name, size, color, and length (for example, ES CAP-NO. 2-X-35MM).

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666
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Heat-Shrinkable Tubing

Fully Flame-Retardant,
Adhesive-Lined, Polyolefin
Heat-Shrinkable Tubing

Product Facts

m 4:1 shrink ratio allows a few
sizes to cover a wide range
of wire terminations and
components

m Flame-retardant tubing
jacket and adhesive provide
full flame-retardancy

m Fully flame-retardant and
mechanically tough, the
tubing provides strain relief
and abrasion protection of
wire splices, terminals and
other components

m Thick high-performance
adhesive lining offers
permanent sealing of
splices, fusible links,
terminals and in-line
components

m RoHS compliant

Specifications/Approvals

FL2500

Applications

Tough flame-retardant
polyolefin tubing lined with
a flame-retardant adhesive
provides the optimum
solution for applications
where full flame-retardancy
is preferred or specified.

Rated to 135°C [275°F]

for 3000 hours, FL2500 is
suitable for use in the auto-
motive harness market and
other harsh environments.
As the tubing shrinks, the
adhesive lining melts and
flows to fill all voids and
create a complete seal
against moisture, oils,
chemicals and other fluids.

Installation

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-40°C to 135°C
[-40°F to 275°F]

Series TE

FL2500 FL2500 SCD

Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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FL2500 (Continued)

Product Dimensions Inside Diameter (Including Core) Recovered Wall Thickness*
Part Minimum Maximum Total Minimum
Number Expanded Recovered Wall Adhesive Wall
as Supplied After Heating After Heating After Heating
FL2500-No. 1 7.62[0.300] 1.65 [0.065] 1.52 + 0.3 [0.060 + 0.012] 0.71[0.028]
FL2500-No. 2 9.02 [0.355] 2.29 [0.090] 1.52 + 0.3 [0.060 + 0.012] 0.71[0.028]
FL2500-No. 3 11.56 [0.455] 2.54[0.100] 2.29 +0.3[0.090 + 0.012] 1.32[0.052]
FL2500-No. 4 17.79 [0.700] 4.45[0.175] 2.54 +0.3[0.100 = 0.012] 1.35[0.053]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Black (-0) with a white adhesive liner
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Standard packaging Cut pieces.
Marking Tubing will be marked with its numbered size (such as FL-1, FL-2, FL-3, or FL-4).

Ordering description Specify product name, size, color, and cut length
(for example, FL2500-NO.2-0-50MM).
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HCTE

Helical Convolex Tubing
with a High Crush
Resistance

Product Facts
m Highly flame-retardant

m Highly flexible and fluid
resistant

m Not heat-shrinkable

m High crush resistance

m System 300 conduit tubing
m RoHS compliant

Applications

Used as a conduit to pro-
vide mechanical protection
for electrical wiring systems
in applications requiring
flexibility, high-temperature
performance and good
resistance to a variety of
fluids. Widely used in the
military and commercial
aerospace industries.

Can be used in conjunction
with other Raychem brand
components to form an
integrated harnessing

Installation

It is recommended that
no more than 70% of the
internal area (“fill factor”)
of the HCTE conduit be
occupied by wires in any
application.

Operating Temperature Range

-55°C to 200°C
[-67°F to 392°F]

system.
Specifications/Approvals Series Military TE
HCTE VG 96936 Part 6 RT-1162
Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

Product Dimensions

HCTE (Continued)

Ordering Information Color

Inside Diameter Outside Diameter Maximum
Size Minimum Maximum Wall Thickness
0187 4.60[0.181] 8.10[0.320] 0.46 [0.018]
0281 6.90 [0.273] 10.50 [0.414] 0.46 [0.018]
0312 7.70[0.306] 11.80 [0.450] 0.46 [0.018]
0375 9.20 [0.364] 12.90 [0.510] 0.46 [0.018]
0437 10.80 [0.427] 14.50 [0.571] 0.46 [0.018]
0500 12.30 [0.485] 16.50 [0.650] 0.58 [0.023]
0625 15.40 [0.608] 19.50 [0.770] 0.58 [0.023]
0750 17.90 [0.730] 23.60 [0.930] 0.58 [0.023]
0875 21.80[0.860] 27.20 [1.073] 0.58 [0.023]
1000 24.70[0.975] 31.10[1.226] 0.58 [0.023]
1250 30.70 [1.210] 35.30 [1.539] 0.58 [0.023]
1500 36.50 [1.437] 46.50 [1.832] 0.58 [0.023]
1625 39.60 [1.562] 50.17 [1.975] 0.58 [0.023]
1750 42.67 [1.688] 52.88 [2.082] 0.58 [0.023]
2000 49.20 [1.937] 59.23 [2.332] 0.58 [0.023]

Standard Black (-0)

Size selection

Always order a conduit size that will ensure that a “fill factor” of 70% is not exceeded.

Standard packaging

On spools.

Ordering description

Specify product name, size and color (for example, HCTE-0187-0).

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for

reference purposes only.
Specifications subject
to change.

Dimensions are in millimeters

unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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High-Flex, Heavy-Wall,
Heat-Shrinkable Tubing

Product Facts

m Offers high flexibility

m Provides excellent insulation
and abrasion protection, per
U.S. Mine Safety and Health
Administration (MSHA)
regulations

m Flame-retardant

m HF has the following agency
approvals:
- ABS (American Bureau of

Shipping)
- Lloyd’s (Lloyd’s Register of

Shipping)
m RoHS compliant

Specifications/Approvals

HF

Applications

Developed for cable
jacketing applications
where cable flexibility is
important, high-flex (HF)
tubing is good for jacketing
cables where sharp bends
or turns are required. Also
suitable for situations where
the cable is subject to
motion. Such situations are
common for industrial
machinery, transportation
equipment, robotics,
welding, and many other

cabling applications. To
complete the cable jacket
seal, the ends may be
sealed for further water and
corrosion protection by
using available tape
sealant or adhesive.

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 121°C [250°F]
Operating Temperature Range

-55°C to 90°C
[-67°F to 194°F]

Series Military Agency TE
HF AMS-DTL-23053/15* Class 2** ABS, Lloyd’s RW-2023
*Formerly MIL-I-23053/15 and MIL-DTL-23053/15.
**Except for coatings requirement.
Available in: Americas Europe Asia Pacific
| | |

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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HF (Continued)

Product Dimensions Inside Diameter Wall Thickness**
Size Standard Minimum Maximum Nominal
Nominal Length Expanded Recovered Recovered
(m/ft) as Supplied After Heating After Heating
HF04 1.2,7.5[4, 25] 10.16 [0.400] 3.81[0.150] 1.52 [0.060]
HF07 1.2,7.5[4, 25] 19.05 [0.750] 5.59 [0.220] 1.52 [0.060]
HF11 1.2,7.5[4, 25] 27.94 [1.100] 9.52[0.375] 2.67[0.105]
HF13 1.2,7.5[4, 25] 33.02[1.300] 9.52 [0.375] 2.67 [0.105]
HF15 1.2,7.5[4, 25] 38.10 [1.500] 12.70 [0.500] 3.05[0.120]
HF17 1.2,7.5[4, 25] 43.14 [1.700] 12.70 [0.500] 3.05[0.120]
HF20 1.2,7.5[4, 25] 50.80 [2.000] 19.05 [0.750] 3.56 [0.140]
HF27 1.2,7.5[4, 25] 68.58 [2.700] 22.86 [0.900] 3.94 [0.155]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Standard packaging 1.2-meter [4-foot] or 7.5-meter [25-foot] lengths. Nonstandard lengths are available upon
request.

Ordering description See below.

Part Numbering System HF- _ FRX _/

Tf “NM” - no mark

Length in feet (4 and 25 feet standard)

“FR” - flame-retardant

Size

Product Name

Example: HF-17FRX25/NM
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Heat-Shrinkable
Fabric Tubing

Product Facts

m Highly flexible woven fabric
tubing

m Polyethylene/polyester
construction for excellent
abrasion resistance

m Halogen free

m Heat-shrinkable to grip
substrates tightly without
additonal fixing

m 2:1 shrink ratio for easy
installation onto different
substrate diameters and
sizes

m Highly flexible woven fabric
construction for easy,
compliant installation onto
awkward substrates such as
bent hoses

m Outstanding abrasion
resistance over a wide
temperature range

m Easily cut with standard
industrial cutting equipment

m Resistant to harsh
environments

m Multifilament construction
that ensures soft, safe
handling

m Low shrink temperature for
safe installation onto heat
sensitive substrates

m RoHS compliant

Specifications/Approvals

HFT5000

Applications

Designed primarily to
provide mechanical
abrasion protection for
components such as rub-
ber hoses, plastic pipes,
and harness wiring bun-
dles. Also suitable for other
applications, such as noise
and rattle suppression.

The woven construction
makes HFT5000 extremely
flexible and resistant to
trapping water, heat and
humidity. Provides
outstanding abrasion,
chafing and cutting
protection, even at high-

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 110°C [230°F]

Maximum storage
temperature: 60°C [140°F]

Operating Temperature Range

3000 hours:
-40°C to 125°C
[-40°F to 257°F]

1000 hours:
-40°C to 150°C
[-40°F to 302°F]

temperatures.
Series uL* “ TE
HFT5000 E199379 RW-2060
Rated 135°C
Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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HFT5000 (Continued)

Product Dimensions

Inside Diameter

Size Minimum Expanded Maximum Recovered
as Supplied After Heating
Standard
12/6 12[0.47] 6[0.24]
20/10 20[0.79] 10[0.39]
30/15 30[1.18] 15[0.59]
40/20 40 [1.57] 20[0.79]
50/25 50 [1.97] 251[0.98]
60/30 60 [2.36] 30[1.18]
70/35 70 [2.76] 35 [1.38]
Non-Standard High Volume
25/12 25 [0.98] 12 [0.47]
34/17 34 [1.34] 17 [0.67]
80/40 80 [3.15] 40[1.57]
Ordering Information Color Standard Black (-0)

Standard packaging On spools.

Ordering description Specify product name, size and color (for example, HFT5000-12/6-0)
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High-Ratio,
Heat-Shrinkable Tubing

Product Facts

m Offers toughness and
durability

m Provides excellent insulation

and abrasion protection

m Is available in flame-
retardant material

m Shrinks to fit (5.6:1)

m FR callouts meet all of
the requirements of
AMS-DTL-23053/15*,
except for some of the
tubing sizes, which do not
meet the exact recovered
wall thickness requirements
m HRHF and HRSR have the
following agency approvals:
- ABS (American Bureau of
Shipping)
- Lloyd’s (Lloyd’s Register of
Shipping

m RoHS compliant

Specifications/Approvals

HRHF/HRNF/HRSR

Applications

High-ratio (HR) heat-
shrinkable tubing, with
expansion ratios as high
as 5.6 to 1, is designed to
accommodate large size
differences between cables
and cable connectors and
backshells, thus simplifying
repair of damaged cable.
High-ratio tubing is
available in semirigid
flame-retardant (SR),
standard (NF), or high-flex
flame-retardant (HF)

material and with or without
factory-applied sealants
and adhesives. The water-
proofing sealant provides
environmental sealing and
is watertight in wet and
corrosive locations. The
thermoplastic adhesive
coating offers excellent
strain relief and environ-
mental sealing.

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 121°C [250°F]
Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Series Agency TE

HRSR ABS, Lloyd’s RW-2013

HRHF ABS, Lloyd’s RW-2013

HRNF — RW-2013

Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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HRHF/HRNF/HRSR (Continued)

Product Dimensions Inside Diameter Recovered Wall Thicknesstt
Sizet Minimum Expanded Maximum Recovered Nominal
as Supplied After Heating After Heating
HR**060 15.24 [0.600] 3.81[0.150] 1.52 [0.060]
HR**125 31.75[1.250] 6.10[0.240] 1.52 [0.060]
HR**175 44.45 [1.750] 8.00 [0.315] 2.41 [0.095]
HR**200 50.80 [2.000] 9.52[0.375] 2.67[0.105]
HR**250 63.50 [2.500] 12.70 [0.500] 3.05[0.120]
HR**300 76.20 [3.000] 19.05 [0.750] 3.05[0.120]
HR**400 101.60 [4.000] 22.86 [0.900] 3.56 [0.140]

tFor ** substitute HF, NF or SR for material required.
TtWall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)
Nonstandard Clear available on request (not flame-retardant; HRHF only)
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Other sizes are available upon request.

Standard packaging Up to 18 inch lengths maximum.*

Ordering description See below.

*Cutting tolerance is + 0.125".

Part Numbering System HRHF- _ - _/_ _

] L “NM” - no mark

Coating

Adhesive (/97)
Sealant (/226)
Blank for no coating

Length in inches (up to 18 inch length
maximum)

“FR” - flame-retardant for SR and HF
“CL” - Clear, non-flame-retardant; HF only

Size

Product Name

HRHF - high flex

HRNF - non-flame-retardant
HRSR - semirigid

Example: HRHF-125FR-10/226-NM
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HRHT

High-Ratio, High-
Temperature, Flexible,
Thick Wall Polyolefin Heat-
Shrinkable Tubing

Product Facts
m Shrink ratios as high as 6:1

m Specially formulated for
thick wall insulation, strain
relief and abrasion
protection

m Flame retardant passing
ASTM D 635

m Excellent performance in
both hot and cold
environments

m Optional factory applied
adhesive provides watertight
environmental sealing in
wet and corrosive locations

m RoHS compliant

Applications

High-ratio (HR), high-temp-
erature (HT) heat-shrinkable
tubing, with shrink ratios as
high as 6-to-1, is designed
to conform to odd shapes
and shrink over large transi-
tions, allowing for the repair
and sealing of cable con-
nectors and equipment.
This product can be used
to seal the back end of a
connector or simply repair
the damaged outer insula-
tion of a cable or wire.

Cable harnesses can be
repaired and released with-
out disassembly.

HRHT tubing is available
with an optional hot melt
adhesive lining. A high-
performance adhesive is
also available for more
demanding applications.

Installation

Minimum shrink
temperature: 135°C [275°F]

Minimum full recovery
temperature: 150°C [302°F]
Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

Specifications/Approvals Series

Military

TE

HRHT

SAE-AS81765/1, Type II*

HRHT SCD

*heat-shrinkable, crosslinked, flexible polyolefin

Available in:

Americas

Europe

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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HRHT (Continued)
Product Dimensions Inside Diameter Wall Thicknesstt
Sizet Minimum Expanded Maximum Recovered Nominal Recovered
as Supplied After Heating After Heating

HRHT-1/X 19.05 [0.750] 3.05[0.120] 3.94[0.155]
HRHT-2/X 38.16 [1.500] 5.84 [0.230] 3.94[0.155]
HRHT-3/X 50.80 [2.000] 9.14 [0.360] 3.94 [0.155]
HRHT-4/X 76.20 [3.000] 12.70 [0.500] 3.94 [0.155]
HRHT-5/X 114.30 [4.500] 19.05 [0.750] 3.94[0.155]

1“X” indicates recovered length in inches (e.g. for 3.0-inch length: HRHT-2/3). The tolerance shall be +/- 10% of the
specified recovered length.
TtWall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Standard packaging In pieces.

Ordering description Specify product name, size and cut length (for example, HRHT-1/3).

Part Numbering System HRHT - _ / _
Add “NA” to the end of the part number if
no adhesive is required
Unrestricted recovered length
Expanded inside diameter - as supplied
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Heat-Shrinkable Tubing

HTAT

Semiflexible, Dual Wall,
Moisture-Resistant,
Heat-Shrinkable Tubing

Product Facts

m 4:1 shrink ratio

m Environmental sealing
m High-strength bonding

m Well-suited connector sealing
covering large diameter
differences

m RoHS compliant

Applications

Designed to provide
environmental sealing for
a range of substrates, at
elevated temperatures.
Manufactured by TE from
radiationcrosslinked poly-
olefins, the inner wall melts
when heated and is forced
into interstices by the
shrinking of the outer wall
so that, when cooled, the
substrate is encapsulated

by a tough, protective mois-

ture barrier.

An operating range of
-55°C to 125°C [-67°F

to 257°F] and a high-shrink-
ratio as standard, mean
that the tubing offers
superior environmental
protection to a wide range
of irregular shapes with
varying dimensions. The
jacket is flame-retardant to
reduce flame propagation.

Installation
Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 110°C [230°F]

Operating Temperature Range

-55°C to 125°C
[-67°F to 257°F]

Specifications/Approvals

Series TE

HTAT RW-2052

Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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HTAT (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness*
Minimum Maximum Nominal Nominal
Size Expanded Recovered Total Wall Adhesive Wall
as Supplied After Heating After Heating After Heating
41 4.0[0.158] 1.0 [0.039] 1.00 [0.039] 0.40[0.016]
8/2 8.0[0.315] 2.0[0.079] 1.00 [0.039] 0.50 [0.020]
12/3 12.0[0.472] 3.0[0.118] 1.40[0.055] 0.60 [0.024]
16/4 16.0 [0.630] 4.0[0.158] 1.75 [0.069] 0.75[0.030]
24/6 24.0 [0.945] 6.0 [0.236] 2.25[0.088] 0.80 [0.032]
32/8 32.0 [1.260] 8.0[0.315] 2.50[0.098] 1.00[0.039]
48/13 48.0[1.890] 13.0[0.512] 2.55[0.100] 1.00 [0.039]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging In 1.2-meter [4-foot] lengths.

Ordering description Specify product name, size and color (for example, HTAT 8/2-0).
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Heat-Shrinkable Tubing

Lightweight, Flexible,
Abrasion-Resistant,
Shielded Electrical Conduit

Mauflex conduit systems
protect integrated
harnessing systems while
allowing re-entry and repair.

Crosslinked outer
convoluted material is
highly durable and
abrasion-resistant

Maulflex conduit system is a
three-component integrated
harnessing system. Helical
conduit construction of the
outer layer provides crush-
resistant characteristics as
well as flexibility and
resistance to many
chemicals, fluids and
solvents. The shielding
layer provides EMI
protection. The internal
expando layer protects
wires from chafing.

Product Facts

m Circuit design flexibility

m Wire-protective Expando®
lining

m Reusability

m Increased service life cycle

m Lightweight

m Crush resistant

m Stands up to heavy
abuse/abrasion

m Strain relief/strength
member

m Total environmentally sealed
system

m Line of backshells are
available for reliable
termination

Maulflex Conduit System

Applications

To be used in ground sup-
port test equipment cables
which are constantly coiled
and uncoiled in and out of
metal boxes/cabinets

Part Numbers

Electrical

RFI and EMI shielding:
Either one or two layers of
tinned-copper braid are
available to meet shielding
requirements.

Sizes of Maulflex conduit
range from .240 inches with
two layers of shielding to
1.430 inches with one layer
of shielding.

Dimensions are inches over millimeters

Materials

Harness fabrication
involves using TE specified
Mod M Tinel-Lock adapters,
and Uniboots with light-
weight Mauflex conduit.

1 Layer Shield 2 Layer Shield
Size (A) Weight (A) Weight (B) Bend Helical
Number | Minimum per Minimum per Maximum Radius 7* | Convolex
100 Feet 100 Feet ®
Size
1 240 4.1 200 6.0 510 .88 3/8
(6,10) (1,86) (5,08) (2,72) (12,96) (22,35)
2 312 5.0 270 7.2 571 .88 7116
(7,92) (2,27) (6,86) (3,27) (14,50) (22,35)
3 360 5.8 320 8.6 650 1.25 172
(9,14) (2,63) (8,13) (3,90) (16,51) (31,75)
4 480 9.6 440 134 170 1.50 5/8
(12,19) (4,35) (11,18) (6,08) (19,56) (38,10)
5 600 113 560 18.0 930 1.75 3/4
(15,24) (5,13) (14,22) (8,16) (23,62) (44,45)
6 120 16.6 680 241 1.073 2.00 718
(18,29) (7,53) (17,27) (10,93) (27,25) (50,80)
7 .840 191 800 27.7 1.226 2.37 1
(21,34) (8,66) (20,32) (12,56) (31,14) (60,20)
8 1.050 28.8 1.000 43.6 1.539 2.75 1-1/4
(26,67) (13,06) (25,40) (19,78) (35,30) (69,85
9 1.430 38.4 1.375 56.2 1.975 3.63 1-5/8
(36,32) (17,42) (34,93) (25,49) (50,17) (92,20)
Available in: Americas Europe Asia Pacific
| | |

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
UK: +44 800 267 666

Asia Pacific: +86 0 400 820 6015

For additional support numbers
please visit www.te.com
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Maulflex Conduit System (Continued)

SHIELD

SEE NOTE 6 EXPANDO™
T
8 O.D. A LD
i1
HELICAL STRENGTH MEMBER
CONVOLEX® OPTIONAL
TUBING SEE NOTE 3
CONSTRUCTION VIEW
REMOVABLE
TUBING BEND RADIUS
SEE TABLE
AS SUPPLIED
(ENDS ONLY)
Ordering Information MAULFLEX - 6 X X —SM — XX

Product Family Name _‘ ’_ Length in inches

Helical Convolex® type. | Add if srength member is required
-6 XLETFE per RT-1162 (see note 8) (see note 3)

Shield (see note 6) || Size number (see table for dimensions)
1. Single layer tinned copper
2. Two layers tinned copper

Expando is a registered trademark of Federal Mogul.

No[es: 1. Dimensions in table are in Inches ; Ibs.
(millimeters) (kgms)
2. Service rating: -55°C (-67°F) to + 150°C (+302°F).
3. Two Kevlar® strength members placed longitudinally 180° apart between shield and convolex tubing.
These Kelvar strength members are to be a minimum of about 12 inches longer than the convolex tubing
with @ minimum of 6 inches out each end and stored under the removable tubing.
4. Consult factory for optional configurations.
5. Standard lengths supplied: 4 feet minimum; 24 feet maximum (lengths to be specified when ordering).
6. Shield material, tin coated copper per A-A-59569 and QQ-B-575.
7 The recommended minimum bend radius that can be achieved without cross sectional area reduction.
8. When used as Maulflex paragraphs 4.3.1, 4.3.2, 4.3.3, 4.3.4, 4.3.5, and Table 2 inside diameter of RT-
1162 are not applicable.
Kevlar is a registered trademark of E.l. duPont de Nemours & Co.
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com

Specifications subject UK: +44 800 267 666

www.te.com to change.
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NT

Flexible, General Purpose
Modified Elastomeric
Tubing

Product Facts

m Remains flexible at
temperatures as low as
-55°C [-67°F]

m Offers good resistance to
abrasion and physical abuse
while providing the
flexibility and strain relief
needed in general-purpose
harnessing applications

m Resistant to most common
fluids and solvents

m RoHS compliant

Applications Installation
Widely used for insulation, Minimum shrink
strain relief, and abrasion temperature: 90°C [194°F]

protection on cable Minimum full recovery

harnesses and wire ) o o
bundles in the commercial temperature: 135°C [275°F]

electronics industries where
a reliable general-purpose
tubing is needed. Suitable
for applications requiring
some exposure to common
fluids and solvents.

Operating Temperature Range

-55°C to 90°C
[-67°F to 194°F]

Specifications/Approvals

Series TE
NT RT-510
Available in: Americas Europe Asia Pacific
n [ ] [ ]
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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NT (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered
as Supplied After Heating After Heating
1/8 3.2[0.125] 1.6 [0.061] 0.69 + 0.20 [0.027 + 0.008]
3/16 4.810.187] 2.5[0.100] 0.84 + 0.25[0.033 + 0.010]
1/4 6.4 [0.250] 3.6 [0.143] 0.89 + 0.25[0.035 + 0.010]
3/8 9.5[0.375] 5.5[0.214] 1.01 +0.25 [0.040 + 0.010]
12 12.7 [0.500] 7.3[0.286] 1.21 +0.38 [0.048 + 0.015]
5/8 15.9 [0.625] 9.1[0.357] 1.32 £ 0.38 [0.052 + 0.015]
3/4 19.1[0.750] 10.9 [0.428] 1.44 + 0.38 [0.057 + 0.015]
7/8 22.2[0.875] 12.7 [0.500] 1.65 + 0.38 [0.065 + 0.015]
1 25.4[1.000] 14.5[0.570] 1.77 £ 0.51 [0.070 + 0.020]
11/4 31.8[1.250] 18.1[0.714] 2.20 + 0.51 [0.087 + 0.020]
1172 38.1[1.500] 21.8[0.857] 2.41 +0.51 [0.095 + 0.020]
13/4 44.5[1.750] 25.4[1.000] 2.71 £ 0.51 [0.107 + 0.020]
2 50.8 [2.000] 29.0[1.140] 2.79 +0.51 [0.110 + 0.020]
3 76.2 [3.000] 43.4[1.710] 3.17 £ 0.51 [0.125 + 0.020]
4 101.6 [4.000] 57.9 [2.280] 3.55 + 0.51 [0.140 + 0.020]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging On spools.

Ordering description Specify product name, size and color (for example, NT 1/4-0).
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Flexible, Rugged,
Modified Elastomeric
Tubing

Product Facts

m Remains flexible at
temperatures as low as
-70°C [-94°F] without
cracking

m Withstands heat shock at
200°C [392°F] without
dripping, flowing or cracking

m Offers outstanding
resistance to abrasion
and physical abuse while
providing flexibility and
strain relief needed in
rugged harnessing
applications

m Resistant to most fluids and
solvents, including aviation
and ground vehicle fuels,
lubricating oil, and hydraulic
fluids

m Meets the stringent
requirements of
SAE-AMS-DTL-23053/1,
Classes 1 and 2

m RoHS compliant

Specifications/Approvals

NT-MIL

Applications Installation

Minimum shrink
temperature: 90°C [194°F]

Minimum full recovery
temperature: 135°C [275°F]

Widely used for insulation,
strain relief and abrasion
protection on cable
harnesses and wire
bundles in the military and
aerospace industries where
a reliable rugged tubing is
needed. Especially suitable
for applications requiring
exposure to common fluids
and solvents.

Operating Temperature Range

-70°C to 121°C
[-94°F to 250°F]

Series Military

TE

NT-MIL AMS-DTL-23053/1%, Classes 1 & 2

RW-3030

*Formerly MIL-1-23053/1 and MIL-DTL-23053/1

Available in: Americas Europe

Asia Pacific

Catalog 1654025
Revised 3-13

www.te.com to change.

Dimensions are shown for
reference purposes only.
Specifications subject

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

Dimensions are in millimeters
unless otherwise specified.

For additional support numbers
please visit www.te.com
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NT-MIL (Continued)
Product Dimensions MIL Inside Diameter Recovered Wall Thickness*
SPEC No. Size Minimum Expanded = Maximum Recovered
(CL1/CL2) as Supplied After Heating After Heating
— 1/8 3.2[0.125] 1.6 [0.061] 0.69 + 0.20 [0.027 + 0.008]
— 3/16 4.81[0.187] 2.5[0.100] 0.84 + 0.25[0.033 + 0.010]
-101/-201 1/4 6.4 [0.250] 3.6 [0.143] 0.89 + 0.25[0.035 + 0.010]
-102/-202 3/8 9.5[0.375] 5.4[0.211] 1.01 £ 0.25 [0.040 + 0.010]
-103/-203 1/2 12.7 [0.500] 7.310.286] 1.21 £ 0.38 [0.048 + 0.015]
-104/-204 5/8 15.9 [0.625] 9.1[0.357] 1.32 £ 0.38 [0.052 + 0.015]
-105/-205 3/4 19.1[0.750] 10.9 [0.428] 1.44 + 0.38 [0.057 + 0.015]
-106/-206 7/8 22.2[0.875] 12.7 [0.500] 1.65 + 0.38 [0.065 + 0.015]
-107/-207 1 25.4[1.000] 14.5[0.570] 1.77 £ 0.51 [0.070 + 0.020]
-108/-208 11/4 31.8[1.250] 18.1[0.714] 2.20 + 0.51 [0.087 + 0.020]
-109/-209 11/2 38.1 [1.500] 21.8[0.857] 2.41 £ 0.51 [0.095 + 0.020]
-110/-210 1.3/4 44.5[1.750] 25.4 [1.000] 2.71 + 0.51 [0.107 + 0.020]
-111/-211 2 50.8 [2.000] 29.0[1.140] 2.79 +0.51 [0.110 + 0.020]
-112/-212 3 76.2 [3.000] 43.4[1.710] 3.17 £ 0.51 [0.125 + 0.020]
-113/-213 4 101.6 [4.000] 57.9 [2.280] 3.55 + 0.51 [0.140 + 0.020]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging On spools.

Ordering description Specify product name, size and color (for example, NT-MIL 1/4-0).
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Heat-Shrinkable Tubing

NTFR

Very Flexible, Rugged
Neoprene Elastomer
Tubing

Product Facts

m Remains flexible at low
temperatures without
cracking

m Offers outstanding
resistance to abrasion and
physical abuse while
providing the flexibility and
strain relief needed for
rugged applications

m Resistant to most fluids and
solvents, including aviation
and ground-vehicle fuels,
lubricating oil, and hydraulic
fluids (see TE Specification
RT-511)

m Performance exceeds the
stringent requirements of
SAE-AMS-DTL-23053/1,
Class 2

m System 20

m RoHS compliant Applications

Widely used for insulation,
strain relief, and abrasion
protection on cable
harnesses and wire
bundles in the military
and aerospace industries.
Especially suitable for
applications requiring
exposure to fluids and
solvents at elevated

Installation

Minimum shrink
temperature: 90°C [194°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-70°C to 121°C
[-94°F to 250°F]

temperatures.
Specifications/Approvals Series Specification Agency TE
NTFR SC-X-15112 AMS 3623 RT-511
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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NTFR (Continued)

Product Dimensions SC-X15112 Inside Diameter Recovered Wall Thickness**

Spec. Size Minimum Expanded  Maximum Recovered

No. as Supplied After Heating After Heating

-001 1/8 3.2[0.125] 1.6 [0.061] 0.69 + 0.20 [0.027 + 0.008]

— 3/16 4.81[0.187] 2.5[0.100] 0.84 + 0.25[0.033 + 0.010]
-002 1/4 6.4 [0.250] 3.6 [0.143] 0.89 + 0.25[0.035 + 0.010]
-003 3/8 9.5[0.375] 5.5[0.214] 1.01 £ 0.25[0.040 + 0.010]
-004 12 12.7 [0.500] 7.310.286] 1.21 £ 0.38 [0.048 + 0.015]
-005 5/8 15.9[0.625] 9.1[0.357] 1.32 £ 0.38 [0.052 + 0.015]
-006 3/4 19.1[0.750] 10.9 [0.428] 1.44 +0.38 [0.057 + 0.015]
-007 7/8 22.2[0.875] 12.7 [0.500] 1.65 + 0.38 [0.065 + 0.015]
-008 1 25.4 [1.000] 14.5[0.570] 1.77 + 0.51 [0.070 + 0.020]
-009 11/4 31.8 [1.250] 18.1[0.714] 2.20 + 0.51 [0.087 + 0.020]
-010 1172 38.1[1.500] 21.8[0.857] 2.41 +0.51[0.095 + 0.020]
-011 13/4 44.5[1.750] 25.4[1.000] 2.71 +0.51 [0.107 + 0.020]
-012 2 50.8 [2.000] 29.0[1.140] 2.79 +0.51[0.110 + 0.020]
-013 3 76.2 [3.000] 43.4[1.710] 3.17 £ 0.51 [0.125 + 0.020]
014 4 101.6 [4.000] 57.9 [2.280] 3.55 + 0.50 [0.140 = 0.020]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging On spools.

Ordering description Specify product name, size and color (for example, NTFR 1/4-0).
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Heat-Shrinkable Tubing

Semirigid,
Encapsulant-Lined,
Polyolefin Caps

Product Facts
m 3:1 shrink ratio

m Permanent or temporary way
to terminate wires

m Rapid, simple installation

m Rugged protection against
abrasion, vibration, and
flexing

m PD caps provide a splash-
resistant, moisture-resistant
covering (but not intended
for use where immersion in
fluids is required)

m RoHS compliant

Specifications/Approvals

PD Caps

Applications

PD Caps offer an improved,
inexpensive way to
encapsulate crimped
electrical connections,
including those on motor
coils. Their encapsulant
lining melts and flows to fill
surface irregularities of the
substrate. These vibration-
proof caps are used to
insulate and terminate
dead-end electrical
cables, fixtures,
connectors, and other
electrical components.

Installation

Minimum shrink
temperature: 125°C [257°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Series UL “ TE
PD Caps E85381 PD Caps SCD
600V, 125°C
Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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PD Caps (Continued)

Product Dimensions Length Inside Diameter Recovered
Size Nominal Minimum Open Minimum Maximum Wall Thickness™*
Overall as Barrel as Expanded Recovered Total Wall
Supplied Supplied* as Supplied  After Heating After Heating
1/8 254[1.00]  12.7[0.50] 3.18[0.125]  0.58 [0.023] 1.22 = 0.15 [0.048 + 0.008]
3/16 25.4[1.00]  15.2 [0.60] 4.75[0.187]  1.52[0.060] 1.57 + 0.20 [0.062 = 0.008]
1/4 28.4[1.12]  15.2[0.60] 6.35[0.250]  2.03 [0.080] 1.98 = 0.25 [0.078 + 0.010]
3/8 31.8[1.25] 18.3[0.72] 9.53[0.375] 2.29[0.090] 2.08 + 0.25[0.082 + 0.010]
172 38.1[1.50]  21.6[0.85] 12.70[0.500]  2.29 [0.090] 2.54 = 0.25 [0.100 = 0.010]

*See glossary for definition of “barrel.”
**Wall thickness will be less if recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)

Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging In pieces.

Ordering description Specify product name, size and color (for example, PD Caps 1/4-0).

Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752

Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015
Specifications subject UK: +44 800 267 666

www.te.com to change.

For additional support numbers
please visit www.te.com
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PTCM

Very High-Shrink-Ratio,
Dual Wall, Flexible Heat-
Shrinkable Tubing

Product Facts
m 6:1 shrink ratio

m Exceptional abrasion and cut
through resistance

m Low shrink temperature for
rapid installation

m Excellent mechanical
strength

m RoHS compliant

Applications
PTCM is a flexible, heat-

shrinkable, dual wall tubing
with an integrally bonded

meltable adhesive liner.
PTCM offers outstanding

mechanical and environ-

mental protection to wire

splices and terminals and is

used for moisture proof
encapsulation of a wide

variety of components. In
particular, it adheres well to

PVC. With an impressive
6:1 expansion ratio, one

product can protect and
insulate a wide range of
applications. PTCM also
offers exceptional clarity for
protection of substrates that
may need to be inspected
during service.

Installation

Minimum shrink
temperature: 60°C [140°F]

Minimum full recovery
temperature: 80°C [176°F]
Operating Temperature Range

-40°C to 85°C
[-40°F to 185°F]

Specifications/Approvals

Series TE
PTCM RK-6768
Available in: Americas Europe Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Product Dimensions

Ordering Information

PTCM (Continued)

Inside Diameter Recovered Wall Thickness*
Size Minimum Expanded Maximum Recovered
as Supplied After Heating After Heating
9/1.5 9.0 [0.354] 1.5[0.059] 1.60 + 0.20 [0.062 + 0.008]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color Standard Clear (-X)

Size selection Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging On spools.

Ordering description PTCM-9/1.5-X-SP

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

to change.
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RayBlock 85

Heat-Shrinkable
Water-Blocking System

Product Facts

m Environmentally seals wire
bundles of up to 20 wires

m Withstands temperature
excursions to 105°C [221°F]

m Provides excellent strain
relief and reduces noise

m Offers a low-profile installed
product only marginally
larger than the cable bundle
itself

m RoHS compliant

Applications

Designed to provide

Specifications/Approvals

consistent sealing for cable
bundles and the back of
connectors. The wires are
placed within the channels
of a specially formulated
hot-melt adhesive profile,
then covered by dual-wall,
heat-shrinkable tubing with
a flame-retardant, radiation-
crosslinked outer wall and
hot-melt-adhesive inner
wall. When the tubing is
heated, the hot-melt

adhesive melts and the
tubing shrinks, forcing the
molten adhesive to fill all
the voids within the wire
bundle and tubing. The
result is a solid plug of
adhesive molded around
each wire in the bundle,
creating a moisture-
resistant seal.

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 110°C [230°F]
Operating Temperature Range

-40°C to 85°C
[-40°F to 185°F]

Series TE
RayBlock 85 RayBlock 85 SCD
RW-2101
Available in: Americas Europe Asia Pacific
] [ ] [ ]
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Product Dimensions

Ordering Information

RayBlock 85 (Continued)

Tubing
. Inside Diameter
ilag_t Cr’;l:r;r?(:ls - Profile - Minimum Maximum .
Outside Length Width Expanded Recovered Nominal
Height as Supplied After Heating Length
RayBlock 85 Kit 0102-A0 2 8.5[0.335] 2.75[0.108] 8.50[0.335] 12.0[0.472] 3.0[0.118] 40[1.57]
RayBlock 85 Kit 0203-A0 3 8.5[0.335] 2.75[0.108] 12.25[0.482] 24.0[0.945] 6.0[0.236] 47 [1.85]
RayBlock 85 Kit 0504-A0 4 8.5[0.335] 2.75[0.108] 16.00 [0.630] 16.0[0.630] 4.0[0.158] 40 [1.57]
RayBlock 85 Kit 0405-A0 5 8.5[0.335] 2.75[0.108] 19.75[0.778] 24.0[0.945] 6.0[0.236] 45[1.77]
RayBlock 85 Kit 0107-A0 7 8.5[0.335] 2.75[0.108] 27.25[1.070] 24.0[0.945] 6.0[0.236] 65 [2.56]
RayBlock 85 Kit 0510-A0 10 8.5[0.335] 2.75[0.108] 38.50 [1.520] 32.0[1.260] 8.0[0.315] 55][2.17]
Color Standard Black (-0)

Size selection

For wire with an outside diameter smaller than 2.8 [0.110] ,
use a maximum of two wires per channel.

For wire with an outside diameter of 2.8-3.5[0.110 to 0.138],
use a maximum of one wire per channel.

Special order sizes are available upon request.

Standard packaging

One kit (contains 1000 pcs. of profile and 1000 pcs. of tubing).

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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RayBlock 105

Heat-Shrinkable
Water-Blocking System

Product Facts

m Environmentally seals wire
bundles of up to 20 wires

m Withstands temperature
excursions to 120°C [248°F]

m Provides excellent strain
relief and reduces noise

m Offers a low-profile installed
product only marginally
larger than the cable bundle
itself

m RoHS compliant

Applications

Designed to provide
consistent sealing for cable
bundles and the back of
connectors. The wires in the
bundle are placed within
the channels of a specially
formulated hot-melt
adhesive profile, and then
covered by dual wall, heat-
shrinkable tubing with a
flame-retardant radiation-
crosslinked outer wall and
hot-melt-adhesive inner
wall. When the tubing is
heated, the hot-melt

adhesive melts and the
tubing shrinks, forcing the
molten adhesive to fill all
the voids within the wire
bundle and tubing. The
result is a solid plug of
adhesive molded around
each wire in the bundle,
creating a moisture-resist-
ant seal.

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 110°C [230°F]
Operating Temperature Range

-40°C to 105°C
[-40°F to 221°F]

Specifications/Approvals

Series TE
RayBlock 105 RayBlock 105 SCD
RW-2102
Available in: Americas Europe Asia Pacific
] [ ] [ ]
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RayBlock 105 (Continued)

Product Dimensions Tubing
. Inside Diameter
ilag_t Cr’;l:r;r?(:ls - Profile - Minimum Maximum .
Outside Length Width Expanded Recovered Nominal
Height as Supplied After Heating Length
RayBlock 105 Kit 0102-A0 2 8.5[0.335] 2.75[0.108] 8.50[0.335] 12.0[0.472] 3.0[0.118] 40[1.57]
RayBlock 105 Kit 0103-A0 3 8.5[0.335] 2.75[0.108] 12.25[0.482] 16.0[0.630] 4.0[0.158] 40 [1.57]
RayBlock 105 Kit 0504-A0 4 8.5[0.335] 2.75[0.108] 16.00[0.630] 16.0[0.630] 4.0[0.158] 45[1.77]
RayBlock 105 Kit 0105-A0 5 8.5[0.335] 2.75[0.108] 19.75[0.778] 24.0[0.945] 6.0[0.236] 45[1.77]
RayBlock 105 Kit 0107-A0 7 8.5[0.335] 2.75[0.108] 27.20 [1.070] 24.0[0.945] 6.0[0.236] 65 [2.56]
RayBlock 105 Kit 0110-A0 10 8.5[0.335] 2.75[0.108] 38.50[1.520] 32.0[1.260] 8.0[0.315] 65 [2.56]
Ordering Information Color Standard Black (-0)
Size selection For wire with an outside diameter smaller than 2.8 [0.110], use a maximum of two

wires per channel.

For wire with an outside diameter of 2.8-3.5 [0.110-0.138], use a maximum of one
wire per channel.

Special order sizes are available upon request.

Standard packaging One kit (contains 1000 pcs. of profile and 1000 pcs. of tubing).

Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters
Revised 3-13 reference purposes only. unless otherwise specified.

Specifications subject
www.te.com to change.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Commercial Protective,

Seli-Adhering, Edging
Material

Product Facts
m Flexible to allow for

protection of curved edges

m RoHS compliant

Specifications/Approvals

Rayrim Edging Material

Applications

Rayrim edging material is
an extruded strip internally
coated with a heat acti-
vated adhesive, so that on
heating the profile changes
from a "V" to a "U" section
and the adhesive bonds to
the substrate profile.

Manufactured from a
radiation cross-linked
polyolefin material, the
profile offers a clean and
rapid means of covering
metal, wood and glass
edges for all-round

The flexible nature of the
product allows application
to both internal and external
radii, as well as straight
edges, and the continuous
operating temperature

of -65°C to +80°C [-67°F

to 176°F] means that the
product can give protection
under the most testing
circumstances.

Installation

Minimum shrink
temperature: 120°C [248°F]

Minimum full recovery
temperature: 150°C [302°F]

Operating Temperature Range

-55°C to 80°C
[-67°F to 176°F]

protection.
Series TE
Rayrim RK-6182
Available in: Americas Europe Asia Pacific
] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Rayrim Edging Material (Continued)

Product Dimensions

D
~—»
| |

A H‘J

Adhesive
fe

Size A (maximum) B (minimum) C (minimum) D (minimum) E (typical)

Nr. 6 0.6 [0.024] 0.5 [0.020] 3.5[0.138] 0.8 [0.032] 1.25 [0.049]

Nr. 7 1.0[0.039] 0.9[0.035] 4.8[0.189] 1.6 [0.063] 1.25[0.049]

Nr. 8 2.0[0.079] 0.9 [0.035] 6.6 [0.260] 2.5[0.098] 2.25[0.089]

Nr. 9 4.2[0.165] 0.9 [0.035] 13.5[0.532] 4.5[0.177] 2.20[0.087]
Application Range Plate SWG Thickness Recommended minimum bend radius

30-24 0.31-0.56 [0.012-0.022] 10 [0.394]

23-16 0.61-1.63 [0.026-0.064] 15 [0.591]

15-10 1.83-3.25 [0.072-0.128] 20[0.787]

9-5 3.66-5.38 [0.144-0.212] 25[0.984]

Ordering Information Color Standard Black (-0)

Size selection

Always order the largest size that will shrink snugly on edge of the panel.

Standard packaging

1.2-meter [4-foot] lengths.

Ordering description

Specify product name, size number and color (for example, Rayrim Nr.6-0).

3-66
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RaySpool

Convenient packaging and

dispensing system for heat-

shrinkable tubing

Product Facts

m Easy to store

m Easy to dispense

m Well-suited for repairs

m Single wall and adhesive-
lined tubings

m Wide variety of colors, sizes
and kits available

m Also available are RaySpool
kits comprised of 6 sizes and
supplied with a mounting
rack

m Stand alone racks and
packaging sets also
available

m RoHS compliant

Applications

The RaySpool system offers
a convenient packaging
and dispensing option for a
range of heat-shrinkable
tubings. The tubing is sup-
plied on small reels which
are overboxed and feature
a dispensing window allow-
ing the tubing to be easily
and readily accessed. The
RaySpool system is a suit-
able method of storing and
for use in the workshop,
service vehicle or labora-
tory. A varied selection of
tubings is offered which will
cover a diverse range of

Specifications/Approvals

Available in:

See individual product pages.

Americas

applications including elec-
trical insulation, strain relief,
cable bundling and envi-
ronmental protection.
RaySpool packaging is
available for CGPT, LSTT
and CGAT.

Europe

Installation

See individual product
pages.

Operating Temperature Range

See individual product
pages.

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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CGPT 2:1
Product Dimensions

Ordering Information

CGPT 3:1
Product Dimensions

RaySpool (Continued)

Inside Diameter Recovered Wall
Thickness*
Size Minimum Maximum After Spool Spool Ordering
Expanded Recovered Heating Quantity Quantity Description
as Supplied After Heating - Black - Green/Yellow
(meters) (meters)

1.6/0.8 1.6 (0.062) 0.8 (0.031) 0.45+0.12 10.0 - CGPT-R-1.6-col code

2.4/1.2t 2.4 (0.093) 1.2 (0.046) 0.50 +0.12 10.0 - CGPT-R-2.4-col code

3.2/1.6te 3.2(0.125) 1.6 (0.062) 0.50 £ 0.12 10.0 5.0 CGPT-R-3.2-col code

4.8/2.4t  4.8(0.187) 2.4 (0.093) 0.50 +0.12 9.0 - CGPT-R-4.8-col code

6.4/3.2te 6.4 (0.250) 3.2 (0.125) 0.65 +0.15 8.0 3.5 CGPT-R-6.4-col code

9.5/4.8¢ 9.5 (0.375) 4.8 (0.187) 0.65 +0.15 6.0 3.0 CGPT-R-9.5-col code
12.7/6.4t 12.7 (0.500) 6.4 (0.250) 0.65 + 0.15 6.0 2.5 CGPT-R-12.7-col code
19/9.5¢  19.0 (0.748) 9.5 (0.375) 0.75 +0.15 5.0 2.0 CGPT-R-19.0-col code
25.4/12.7t 25.4(1.000) 12.7 (0.500) 0.90 +0.20 3.0 1.5 CGPT-R-25.4-col code

KIT CONTAINS SIZES INDICATED BY t

CGPT-R-KIT-2

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard

Black (-0)

Green/yellow (-45) available in sizes indicated by ¢

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

On mini spools.

Ordering description

See above for description

Inside Diameter Recovered Wall
Thickness*
Size Minimum Maximum After Spool Ordering
Expanded Recovered Heating Quantity Description
as Supplied After Heating (meters)

31t 3.0 (0.118) 1.0 (0.040) 0.55 +0.12 10.0 CGPT-R-3/1-col code
6/21 6.0 (0.236) 2.0 (0.079) 0.65 +0.12 7.0 CGPT-R-6/2-col code
9/3t 9.0 (0.354) 3.0 (0.118) 0.75 +0.15 5.0 CGPT-R-9/3-col code
12/41 12.0 (0.472) 4.0 (0.157) 0.75+0.15 4.0 CGPT-R-12/4-col code
18/61 18.0 (0.709) 6.0 (0.236) 0.85+0.15 3.0 CGPT-R-18/6-col code
24/8t 24.0 (0.945) 8.0 (0.315) 1.00 +0.20 3.0 CGPT-R-24/8-col code

KIT CONTAINS SIZES INDICATED BY 1 (black only)

CGPT-R-KIT-1

Ordering Information

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color Standard Black (-0) Red (-2) Yellow (-4) Blue (-6)

Size selection Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging On mini spools.

Ordering description See above for description

Catalog 1654025
Revised 3-13

www.te.com
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Asia Pacific: +86 0 400 820 6015
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RaySpool (Continued)

LSTT 2:1
Product Dimensions

Inside Diameter Recovered Wall
Thickness*
Size Minimum Maximum After Spool Ordering
Expanded Recovered Heating Quantity Description
as Supplied After Heating - Black (meters)

2.4/1.21 2.4 (0.093 1.2 (0.046) 0.55+0.12 10.0 LSTT-R-2.4-0

3.2/1.61 3.2 (0.125) 1.6 (0.062) 0.55+0.12 10.0 LSTT-R-3.2-0

4.8/2.4% 4.8 (0.187) 2.4 (0.093) 0.55 +0.12 9.0 LSTT-R-4.8-0

6.4/3.21 6.4 (0.250) 3.2 (0.125) 0.65+0.15 8.0 LSTT-R-6.4-0

9.5/4.8 9.5 (0.375) 4.8 (0.187) 0.65 +0.15 6.0 LSTT-R-9.5-0
12.7/6.41 12.7 (0.500) 6.4 (0.250) 0.65 +0.15 6.0 LSTT-R-12.7-0
19/9.5 19.0 (0.748) 9.5 (0.375) 0.80 +0.15 5.0 LSTT-R-19.0-0
25.4/12.7t 25.4(1.000) 12.7 (0.500) 0.95+0.18 3.0 LSTT-R-25.4-0

KIT CONTAINS SIZES INDICATED BY 1 (black only) LSTT-R-KIT-1

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information

CGAT 3:1
Product Dimensions

Color

Standard Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

On mini spools.

Ordering description

See above for description

Inside Diameter Recovered Wall
Thickness*

Size Minimum Maximum After Spool Ordering

Expanded Recovered Heating Quantity Description

as Supplied After Heating (meters)

31t 3.0 (0.118) 1.0 (0.040) 1.00 +0.25 5.0 CGAT-R-3/1-0
6/21 6.0 (0.236) 2.0 (0.079) 1.00 +0.25 3.5 CGAT-R-6/2-0
9/3t 9.0 (0.354) 3.0 (0.118) 1.35+0.25 3.0 CGAT-R-9/3-0
12/4% 12.0 (0.472) 4.0 (0.157) 1.50 +0.25 25 CGAT-R-12/4-0
18/61 18.0 (0.709) 6.0 (0.236) 1.70+0.25 2.0 CGAT-R-18/6-0
24/8t 24.0 (0.945) 8.0 (0.315) 1.90 +0.25 1.5 CGAT-R-24/8-0

KIT CONTAINS SIZES INDICATED BY 1 (black only)

CGAT-R-KIT-1

Ordering Information Color

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Standard Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging On mini spools.

Ordering description See above for description

Catalog 1654025
Revised 3-13
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RHW

Rugged, Heavy Wall,
Adhesive-Lined, Polyolefin
Heat-Shrinkable Tubing

Product Facts

m Withstands mechanical
ahuse for increased product
reliability

m Highly resistant to impact
and abrasion

m Provides high level of strain
relief when installed on
splices and joints

m Resistant to chemicals,
moisture and oils

m Provides a complete
moisture-proof seal
preventing corrosion of
underlying components

m RoHS compliant

Applications

Rugged, heavy wall RHW
tubing is specifically
designed for insulating,
protecting and sealing
electrical connections and

joints in low-voltage cables.

It provides splice insulation
thickness equal to or

greater than standard wire
insulation manufactured to

common industry standards.

RHW is a suitable choice
for applications where
maximum reliability and
product performance, and
simplified installation are
required. Because RHW is
heat-shrinkable, a minimum
number of sizes are needed
to cover a wide range of
cables and splice diameters.

Installation

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 125°C [257°F]
Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Specifications/Approvals

Series uL* l:us TE
RHW File E91151 RHW SCD
*Sizes 9/3 through 70/21 only.
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025 Dimensions are shown for
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Product Dimensions

RHW (Continued)
Inside Diameter Recovered Wall Thickness**
Minimum Recovered Nominal Nominal
Size Expanded After Heating Jacket Adhesive
as Supplied Wall Wall
9/3 9[0.354] 3[0.118] 2.0[0.079] 0.25[0.010]
13/4 13[0.512] 4[0.158] 410.094] 0.30[0.012]
20/6 20[0.787] 6[0.236] 51[0.098] 0.35[0.014]
33/8 33[1.299] 8[0.315] 21[0.126] 0.35[0.014]
43/12 43 [1.693] 12[0.472] 31[0.169] 0.40 [0.016]
51/16 51 [2.008] 16 [0.630] 5[0.177] 0.40 [0.016]
70/21 70 [2.756] 21[0.827] 4[0.173] 0.40 [0.016]
85/25 85 [3.346] 25 [0.984] 31[0.169] 0.40 [0.016]
105/30 105 [4.134] 30[1.181] 31[0.169] 0.45[0.018]
130/36 130[5.118] 36 [1.417] 31[0.169] 0.45[0.018]
160/50 160 [6.299] 50 [1.968] 31[0.169] 0.45[0.018]
180/50 180 [7.087] 50 [1.968] 31[0.169] 0.50 [0.020]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging*™* 1200mm lengths

Marki

ng

Tubing will be marked with the product name, size and batch number.
Sizes 9/3 through 70/21 will also be marked with the UL Logo

Ordering description

Specify product name, size, cut length, coating opnon and color (for example,
RHW 20/6-1200/ADH-0 (ADH = Adhesive-lined, 0= B

***Europe only. Standard packaging 1000mm lengths

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
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Specifications subject
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Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com

3-71

Buign] a|qeyuLIyS-1eaH



3-72

.
[
L]
connectivity

Heat-Shrinkable Tubing

RMW

Medium Wall, Polyolefin
Heat-Shrinkable Tubing

Product Facts

m Withstands mechanical
abuse for increased product
reliability

m Highly resistant to impact
and abrasion

m Installation is fast and easy

m Resistant to chemicals and
moisture

m Adhesive-lined version
provides a complete
moisture-proof seal
preventing corrosion of
underlying components

m RoHS compliant

Applications

Medium wall, general
purpose RMW tubing is
specifically designed for
use in a broad range of
low-voltage applications.
RMW is tough and flexible,
making it particularly suited
for the insulation and
protection of cable joints
as well as for cable repair.
Uncoated RMW provides
insulation and strain relief.
Adhesive-lined RMW also
provides an environmental
seal.

RMW is a suitable choice
for applications where
maximum reliability and
product performance, and
simplified installation are
required. Because RMW is
heat-shrinkable, a minimum
number of sizes are needed
to cover a wide range

of cables and splice
diameters.

Installation

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 125°C [257°F]
Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Specifications/Approvals Series

TE

RMW

RMW SCD

Available in:

Americas

Europe

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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RMW (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Recovered Nominal
as Supplied After Heating Jacket Wall
10/3 10 [0.394] 3[0.118] 1.0[0.039]
16/5 16 [0.630] 5[0.197] 1.4 [0.055]
25/8 25[0.984] 8[0.315] 2.0[0.079]
35/12 35[1.378] 12[0.472] 2.0[0.079]
50/16 50 [1.968] 16 [0.630] 2.0[0.079]
63/19 63 [2.480] 19[0.748] 2.4[0.095]
75/22 75 [2.953] 22[0.866] 2.7 [0.106]
85/25 85 [3.346] 25[0.984] 2.8[0.110]
95/29 95 [3.740] 29 [1.142] 3.1[0.122]
115/34 115 [4.527] 34 [1.339] 3.1[0.122]
140/42 140 [5.512] 42 [1.654] 3.1[0.122]
160/50 160 [6.299] 50 [1.968] 3.2[0.126]
180/60 180 [7.087] 60 [2.362] 3.2[0.126]
**Wall thickness will be less if tubing recovery is restricted during shrinkage.
Ordering Information Color Standard Black (-0)
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.
Standard packaging*™* 1200mm lengths
Marking Tubing will be marked with the product name, size and batch number.

Ordering description Specify product name, size, cut length, coating option and color (for example, RMW 25/8-
1200/ADH-0 or RMW 75/22-1200/U-0 (ADH = Adhesive-lined, U = Uncoated, 0= Black)

***Europe only. Standard packaging 1000mm lengths
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Heat-Shrinkable Tubing

Flexible, Flame-Retardant,
General Purpose,
Polyolefin Tubing

Product Facts
m 2:1 shrink ratio

m Superior abrasion and
solvent resistance when
compared with that of many
flexible, general purpose
polyolefin tubings

m Excellent physical,
chemical, and electrical
properties that meet or
exceed industrial and
military standards for highly
reliable, general purpose
tubing

m Flexible; conforms to
irregular shapes

m Flame-retardant (colors
only)

m Wide range of sizes and
colors

m RoHS compliant

Specifications/Approvals

RNF-100

Applications

Designed to provide superior
mechanical (abrasion, cut-
through, and strain relief),
thermal, and fluid-resistance
performance in demanding
environments. Widely used
to provide insulation and
strain relief of wire termina-
tions and connections. Used
for jacketing wire bundles
and light-duty harnesses
where superior abrasion
resistance is a plus. Also
used to identify and color-
code electrical connections
and wire bundles.

Installation Operating Temperature Range

-55°C to 135°C
[-B67°F to 275°F]

Minimum shrink
temperature: 95°C [203°F]

Minimum full recovery
temperature: 121°C [250°F]

Series WRY  csa@  mitary Industry TE
RNF-100 Type 1 E35586 LR31929 AMS-DTL-23053/5%, VDE 0341 Pt 9005 RT-350, Type 1
(colors) 600V, 125°C 600V, 125°C  Class 1 Type A and B RK-6001

Def. Stan. 59-97 Type 2B

RNF-100 Type 2

AMS-DTL-23053/5*, RT-350, Type 2

(clear) — — Class 2 — RK-6001
VG 95343 Pt 5 Type B
*Formerly MIL-1-23053/5 and MIL-DTL-23053/5.
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

RNF-100 (Continued)

Inside Diameter

Recovered Wall Thickness**

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

3/64 1.2[0.046] 0.6 [0.023] 0.40 + 0.08 [0.016 + 0.003]
1/16 1.6 [0.063] 0.8 [0.031] 0.43 + 0.08 [0.017 + 0.003]
3/32 2.40.093] 1.2 [0.046] 0.51 + 0.08 [0.020 + 0.003]
1/8 3.2[0.125] 1.6 [0.062] 0.51 +0.08 [0.020 + 0.003]
3/16 4.810.187] 2.410.093] 0.51 + 0.08 [0.020 + 0.003]
1/4 6.4 [0.250] 3.2[0.125] 0.64 + 0.08 [0.025 + 0.003]
3/8 9.5[0.375] 4.8[0.187] 0.64 + 0.08 [0.025 + 0.003]
12 12.7 [0.500] 6.4 [0.250] 0.64 + 0.08 [0.025 + 0.003]
3/4 19.1[0.750] 9.5[0.375] 0.76 + 0.08 [0.030 + 0.003]
1 25.4[1.000] 12.7 [0.500] 0.89 + 0.12 [0.035 + 0.005]
11/4 31.8[1.250] 15.9 [0.625] 1.02 £ 0.15[0.040 + 0.006]
11/2 38.1[1.500] 19.1[0.750] 1.02 + 0.15 [0.040 + 0.006]
2 50.8 [2.000] 25.4[1.000] 1.14 £ 0.16 [0.045 + 0.007]
3 76.2 [3.000] 38.1[1.500] 1.27 + 0.20 [0.050 + 0.008]
4 101.6 [4.000] 50.8 [2.000] 1.40 + 0.23 [0.055 + 0.009]
5 127.0 [5.000] 63.5 [2.500] 1.52 + 0.23 [0.060 + 0.009]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard*** Black (-0, BK), white (-9, WH), red (-2, RD), blue (-6, BU),
yellow (-4, YO), green (-5, GN), clear (-X, CL)
Nonstandard Brown (-1, BN), orange (-3, OR), violet (-7, VT), gray (-8, GY)

Size selection

Special order sizes are available upon request

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging**** On spools or in 1.2-meter [4-foot] lengths.

Ordering description***** Specify product name, size and color (for example, RNF-100 1/4-0 [Europe]
or RNF-100 1/4-BK [Americas].

***Green (-5, GN) is nonstandard in all sizes in Europe, and nonstandard in sizes 1-1/4 through 5-inches in Americas.

****Available in the convenient Mini-Spool packaging/dispensing system, for sizes 3/64” up to 1”.
*****Europe only. For supply to MIL, Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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Heat-Shrinkable Tubing

RNF-150

High-Performance,
Flame-Resistant, Flexible,
Fluoropolymer Tubing

Product Facts
m 2:1 shrink ratio

m Approximately 40 percent
thinner walls than most
general purpose polyolefin
tubings

m High flame-resistance

m Excellent physical and
electrical properties after
exposure to many chemicals
and solvents at 50°C [122°F]
(but not recommended for
use in direct contact with
ketones)

m Recommended maximum
temperature for use as a
primary insulator: 135°C
[275°F]

m RoHS compliant

Applications

Can be used for jacketing
and bundling of wires to
form light-duty harnesses,
especially where a low
profile, abrasion resistance,
and flexibility are needed.
Can also be used to
provide insulation and
strain relief of electrical
connections and wire
terminations, identification
of wires, and packaging of

Installation

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 150°C [302°F]

Operating Temperature Range

-55°C to 150°C
[-67°F to 302°F]

Components.
ifications/Approval B
s']ec cations/Approvals Series UL “ Military TE
RNF-150 E35586 VW-1 AMS-DTL-23053/18%, RT-370
600V, 150°C Class 2
*Formerly MIL-I-23053/18 and MIL-DTL-23053/18.
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

RNF-150 (Continued)

Product Dimensions

Inside Diameter

Recovered Wall Thickness**

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

3/64 1.2[0.046] 0.6 [0.023] 0.25 + 0.05 [0.010 + 0.002]
1/16 1.6 [0.063] 0.8 [0.031] 0.25 + 0.05 [0.010 + 0.002]
3/32 2.40.093] 1.2 [0.046] 0.25 + 0.05 [0.010 + 0.002]
1/8 3.2[0.125] 1.6 [0.062] 0.25 + 0.05 [0.010 + 0.002]
3/16 4.810.187] 2.410.093] 0.25 + 0.05 [0.010 + 0.002]
1/4 6.4 [0.250] 3.2[0.125] 0.30 + 0.08 [0.012 + 0.003]
3/8 9.5[0.375] 4.8[0.187] 0.30 + 0.08 [0.012 + 0.003]
12 12.7 [0.500] 6.4 [0.250] 0.30 + 0.08 [0.012 + 0.003]
3/4 19.1[0.750] 9.5[0.375] 0.43 + 0.08 [0.017 + 0.003]

1 25.4[1.000] 12.7 [0.500] 0.48 + 0.08 [0.019 + 0.003]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Black (-0)

Nonstandard

White (-9)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging

On spools.

Ordering description*** Specify product name, size and color (for example, RNF-150 1/4-0).

***Europe only. For supply to MIL, Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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RNF-3000

Flexible, High-Shrink-
Ratio, Flame-Retardant,
General Purpose,
Polyolefin Tubing

Product Facts

m 3:1 shrink ratio easily
accommodates awkward,
irregular shapes

m Few sizes cover a wide
range of diameters, allowing
reduced inventory

m Excellent physical,
chemical, and electrical
properties meet industry
standards for highly
reliable, general purpose
tubing

m Flame-retardant (colors
only)

m RoHS compliant

Applications Installation Operating Temperature Range
Used for insulation Minimum shrink -55°C to 135°C
and strain relief of wire temperature: 80°C [176°F] [-67°F to 275°F]

terminatjons and eleqtrical Minimum full recovery
conneotlons. Also su[table temperature: 120°C [248°F]
for light-duty harnessing,

jacketing, and identification

of wires, cables, and

electrical and electronic

components.
ifications/Approval
s']ec cations/Approvals Series UL“ CSA @o Military Industry TE
RNF-3000 E35586 LR31929 Def. Stan. 59-97 Type 2B VDE 0341 Pt 9005 RW-2053

600V, 125°C 600V, 125°C VG 95343 Pt 5 Type A (color) Type A and B
VG 95343 Pt 5 Type B (clear)

Available in: Americas Europe Asia Pacific
n [ ] [ ]
3-78
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Heat-Shrinkable Tubing

RNF-3000 (Continued)

Product Dimensions

Inside Diameter

Recovered Wall Thickness*

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating
1.5/0.5 1.5[0.060] 0.5[0.019] 0.45 +0.10[0.018 + 0.003]
31 3[0.118] 1[0.039] 0.55 + 0.10 [0.022 + 0.003]
4.5/1.5 4.5[0.177] 1.5[0.059] 0.55 + 0.10 [0.022 + 0.003]
6/2 6 [0.236] 2[0.079] 0.65 + 0.10 [0.026 + 0.003]
9/3 9[0.354] 3[0.118] 0.75 + 0.12 [0.030 + 0.004]
12/4 12[0.472] 4[0.157] 0.75 + 0.12 [0.030 + 0.004]
18/6 18 [0.709] 6 [0.236] 0.85 + 0.12 [0.033 + 0.004]
24/8 24 [0.944] 8[0.315] 1.00 + 0.18 [0.039 + 0.007]
39/13 39 [1.534] 13[0.512] 1.15 + 0.20 [0.045 + 0.008]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard**

Black (-0), white (-9), red (-2), blue (-6), yellow (-4), clear (-X)

Nonstandard

Brown (-1), orange (-3), green (-5), violet (-7), gray (-8)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

-

On spools or in 1.2-meter [4-foot] lengths.

Ordering description****

Specify product name, size and color (for example, RNF-3000 6/2-0).

**Black is the only standard color in the Americas. All other colors are nonstandard.
***Only spools are standard in the Americas. 1.2 meter [4-foot] lengths are nonstandard.
****Europe only. For supply to Def Stan and BS add -DS or -BS to ordering description.

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only.
Specifications subject
www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

RP-4800

High-Shrink-Ratio,
Flame-Retardant,
Polyolefin Tubing

Product Facts
m 4:1 shrink ratio

m Conforms well to highly
variable substrate
dimensions

m Has excellent physical,
chemical, and electrical
properties that meet or
exceed industrial and
military standards

m Shows no significant
degradation when exposed
to common solvents and
chemicals, including
aviation fuel and hydraulic
fluid

m RoHS compliant

Applications

Well-suited for repairing
harnesses or cables; will
pass over a large-diameter
connector or transition, and
then shrink down onto a
smaller-diameter jacket.
Can insulate or protect a
substrate of varying
dimensions. Also provides
the abrasion and fluid
resistance required in
harnessing applications.

Installation Operating Temperature Range

-55°C to 135°C
[-B67°F to 275°F]

Minimum shrink
temperature: 95°C [203°F]

Minimum full recovery
temperature: 121°C [250°F]

Specifications/Approvals

Series UL “ Military Industry TE
RP-4800 E35586 AMS-DTL-23053/5%, VDE 0341 Pt 9005 Type A RT-1122
600V, 125°C Class 1 Overexpanded
(black only) VG 95343 Pt 5 Type A
*Formerly MIL-1-23053/5 and MIL-DTL-23053/5.
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
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Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

RP-4800 (Continued)

Inside Diameter

Recovered Wall Thickness**

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating
No. 1 25.4[1.000] 7.0[0.275] 1.14 £ 0.18 [0.045 + 0.007]
No. 2 50.8 [2.000] 14.0 [0.550] 1.14 £ 0.18 [0.045 + 0.007]
No. 3 76.2 [3.000] 20.6[0.810] 1.14 + 0.18 [0.045 + 0.007]
No. 4 101.6 [4.000] 26.7 [1.050] 1.14 £ 0.18 [0.045 + 0.007]
No. 5 25.4[1.000] 11.7 [0.462] 1.14 £ 0.18 [0.045 + 0.007]
No. 6 60.3 [2.375] 17.3[0.680] 1.14 + 0.18 [0.045 + 0.007]
No.7 76.2 [3.000] 21.3[0.840] 1.14 £ 0.18 [0.045 + 0.007]
No. 8 95.3 [3.750] 23.6 [0.930] 1.14 £ 0.18 [0.045 + 0.007]
No. 9 114.3 [4.500] 36.8 [1.450] 1.14 + 0.18 [0.045 + 0.007]
No. 10 38.1[1.500] 9.5[0.375] 1.14 £ 0.18 [0.045 + 0.007]
No. 11 19.1[0.750] 4.6 [0.180] 1.14 £ 0.18 [0.045 + 0.007]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard

Black (-0)

Nonstandard

White (-9), red (-

2), blue (-6), yellow (-4), green (-5),

brown (-1), orange (-3), violet (-7), gray (-8)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging

On spools or in 1.2-meter [4-foot] lengths.

Ordering description***  Specify product name, size and color (for example, RP-4800 NO.1-0).

***Europe only. For supply to MIL, Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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Heat-Shrinkable Tubing

Flexible, Dual Wall,
Moisture-Proof,

Heat-Shrinkable Tubing

Product Facts
m Environmental sealing

m Excellent mechanical
strength

m Abrasion resistance
m 4:1 shrink ratio
m RoHS compliant

Specifications/Approvals

RPPM

Applications

RPPM is a flexible, heat-
shrinkable, dual wall tubing
with an integrally bonded
meltable adhesive liner.
Available in clear and
black, the tough outer
jacket offers excellent
mechanical strength. RPPM
is used for moisture-proof
encapsulation of a wide
variety of components. In
particular, it adheres well to
PVC. The high-shrink-ratio
allows RPPM to be used

with a range of dimensions.
Clear RPPM offers excellent
clarity for protection of sub-
strates that may need to be
inspected during service.
Black RPPM has a high
gloss finish suitable for
cosmetic applications.

Installation

Minimum shrink
temperature: 60°C [140°F]

Minimum full recovery
temperature: 80°C [176°F]
Operating Temperature Range

-40°C to 85°C
[-40°F to 185°F]

Series TE

RPPM RK-6214

Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.
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RPPM (Continued)

Product Dimensions Inside Diameter Recovered Wall Thickness*
Minimum Maximum Nominal Nominal
Size Expanded Recovered Total Wall Adhesive Wall
as Supplied After Heating After Heating After Heating
41 4.0[0.158] 1.0 [0.039] 0.8 [0.032] 0.3[0.012]
8/2 8.0[0.315] 2.0[0.079] 0.9 [0.035] 0.3[0.012]
12/3 12.0[0.472] 3.0[0.118] 1.2[0.047] 0.4 [0.016]
16/4 16.0 [0.630] 4.0[0.158] 1.5[0.059] 0.5 [0.020]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Clear (-X)
Nonstandard Black (-0)
Size selection Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request.

Standard packaging On spools, in 1.2 meter [4-foot] lengths or cut pieces.

Ordering description Specify product name, size and color (for example, RPPM 4/1-X).

Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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Heat-Shrinkable Tubing

RT-3

Semirigid, Flame-
Retardant, Polyolefin
Tubing

Product Facts
m 2.5:1 shrink ratio

m Tightly controlled expanded
diameters

m High abrasion resistance

m Semirigidity that transfers
flex stress away from
typically weak points such
as solder and crimp joints,
helping to ensure a reliable
connection

m Excellent chemical and
solvent resistance

m Outstanding physical and
electrical performance

m RoHS compliant

Applications

Suitable for wire strain-relief
applications — soldered or
crimped connections, wire
splices, terminations.
Well-suited for use with
semiautomated production
equipment requiring tubing
with a tightly controlled
expanded diameter. Acts
as a tough covering for
delicate components;
provides mechanical

Installation

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-55°C to 135°C
[-B67°F to 275°F]

protection.
ifications/Approval B
Specifications/Approvals Series e Q) csa @- TE
RT-3 E35586 LR31929 (black only) RT-360*
600V, 125°C 600V, 125°C
*Except dimensions and longitudinal change.
Available in: Americas Europe Asia Pacific
[ ] [ |

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.
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RT-3 (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating
No. 1 6.1+ 0.4 [0.240 + 0.015] 2.410.095] 0.79 + 0.08 [0.031 + 0.003]
No. 2 8.1+ 0.4[0.320 + 0.015] 3.2[0.125] 0.79 + 0.08 [0.031 + 0.003]
No. 3 9.5 + 0.5 [0.375 + 0.020] 3.8[0.150] 0.79 +0.08 [0.031 + 0.003]
No. 4 12.3 +0.5[0.485 + 0.020] 5.1[0.200] 0.79 + 0.08 [0.031 + 0.003]
**Wall thickness will be less if tubing recovery is restricted during shrinkage.
Ordering Information Color Black (-0) only
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.
Standard packaging In 1-inch cut pieces or in 1.2-meter [4-foot] lengths.
Ordering description Specify product name, size and color (for example, RT-3 No. 1-0).
3-85
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Heat-Shrinkable Tubing

RT-375

Clear, Flame-Resistant,
Flexible, Fluoropolymer
Tubing

Product Facts
m 2:1 shrink ratio

m Exceptional clarity and
clarity stability

m Toughness, chemical
resistance, and
high-temperature
performance

m High flame-resistance

m Approximately 40 percent
thinner walls than most
general purpose polyolefin
tubings

m Recommended maximum
temperature for use as a
primary insulator: 135°C
[275°F]

m RoHS compliant

Applications

Protects wire and cable
markers subject to extreme
abuse, while permitting full
inspectability of each item
covered. Provides bundling
and jacketing of wires and
cables, protecting them from
mechanical and chemical
abuse. Protects electronic
components while permitting
their identification and

Installation

Minimum shrink
temperature: 125°C [257°F]

Minimum full recovery
temperature: 150°C [302°F]

Operating Temperature Range

-55°C to 150°C
[-67°F to 302°F]

inspection.

Specifications/Approvals Series UL “ CSA @e Military TE
RT-375 E35586 VW-1 LR31929 VW-1 AMS-DTL-23053/18*, Class 2 RT-375
600V, 150°C 600V, 150°C
*Formerly MIL-1-23053/18 and MIL-DTL-23053/18.
Available in: Americas Europe Asia Pacific
n [ ] [ ]
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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Heat-Shrinkable Tubing

Product Dimensions

RT-375 (Continued)
Inside Diameter Recovered Wall Thickness**
Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

3/64 1.2 [0.046) 0.6 [0.023] 0.25 + 0.05[0.010 + 0.002]
1/16 1.6 [0.063] 0.8 [0.031] 0.25 + 0.05 [0.010 + 0.002]
3/32 2.4[0.093] 1.2 [0.046] 0.25 + 0.05 [0.010 + 0.002]
1/8 3.2[0.125] 1.6 [0.062] 0.25 + 0.05 [0.010 + 0.002]
3/16 4.810.187] 2.410.093] 0.25 + 0.05 [0.010 + 0.002]
1/4 6.4 [0.250] 3.2[0.125] 0.30 + 0.08 [0.012 + 0.003]
3/8 9.5[0.375] 4.81[0.187] 0.30 + 0.08 [0.012 + 0.003]
12 12.7 [0.500] 6.4 [0.250] 0.30 + 0.08 [0.012 + 0.003]
3/4 19.1[0.750] 9.5[0.375] 0.43 + 0.08 [0.017 + 0.003]

1 25.4[1.000] 12.7 [0.500] 0.48 + 0.08 [0.019 + 0.003]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Clear (-X)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging

On spools.

Ordering description***  Specify product name, size and color (for example, RT-375 1/4-X).

***Europe only. For supply to MIL, Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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RT555

Fluid-Resistant, Chemical-
Resistant, Crosslinked
Fluoropolymer Tubing with
Extended Temperature
Range

Product Facts

m Resistance to high
temperatures, solvents,
corrosive chemicals, and
radiation

m Extreme resistance to
hydrocarbons

m Low outgassing
(successfully tested for
NASA outgassing
requirements)

m Highly flame-retardant

m 40 percent lighter weight
than tubing made with
Viton® fluoroelastomer

m System 300 tubing
m RoHS compliant

Applications

Suitable for commercial
applications requiring heat
resistance (electrical and
hydraulic systems near
aircraft or automotive
engines or in fuel tanks),
applications in chemically
exposed environments
(industrial process
equipment in the pulp and
paper, steel, and chemical
industries), and equipment
for handling caustic or
dangerous chemicals or

inks. Use for insulation and
strain relief on appliances
(electric ranges, microwave
ovens, gas grills, and
industrial paint-drying
equipment) and for
protection of delicate
electronic instruments in
down-hole applications.

Installation

Minimum shrink
temperature: 150°C [302°F]

Minimum full recovery
temperature: 220°C [428°F]
Operating Temperature Range

-65°C to 200°C
[-85°F to 392°F]

Specifications/Approvals

Series UL “ TE
RT555 Listed for 185°C for 100,000-hr continuous use (File E85381) RT-555
Listed for 200°C for 40,000-hr cumulative intermittent exposure
Viton s a trademark of Dupont Available in: Americas Europe Asia Pacific
Performance Elastomers LLC. ] [ | [ ]

Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers

Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666
www.te.com to change.
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RT555 (Continued)
Product Dimensions Inside diameter Recovered wall thickness*
Size Minimum expanded Maximum recovered After heating
as supplied after heating Minimum Maximum Nominal

178 3.18[0.125] 157 [0.062] 025[0.010]  0.41[0.016] _ 0.30[0.012]
3/16 4.75[0.187] 2.36 [0.093] 028[0.011]  046[0.018]  0.36[0.014]
1/4 6.35 [0.250] 3.18 [0.125] 0.33[0.013]  0.51[0.020] _ 0.41[0.016]
38 9.53 [0.375] 4.75[0.187] 041[0.016]  058[0.023]  0.48[0.019]
172 12.70 [0.500] 6.35 [0.250] 041[0.016]  058[0.023]  0.48[0.019]
5/8 15.88 [0.625] 7.95 [0.313] 048[0.019]  0.66[0.026]  0.56[0.022]
3/4 19.05 [0.750] 9.53[0.375] 0.61 [0.024] 0.79[0.031] 0.69 [0.027]
1 25.40 [1.000] 12.70 [0.500] 071[0.028]  0.89[0.035  0.79[0.031]
11/4 31.75 [1.250] 15.88 [0.625] 0.76[0.030]  0.94[0.037]  0.84[0.033]
11/2 38.10 [1.500] 19.05 [0.750] 0.86 [0.034] 1.04 [0.041] 0.94 [0.037]
2 50.80 [2.000] 25.40 [1.000] 0.94[0.037]  112[0.044]  1.02[0.040]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Black (-0)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging On spools.

Ordering description

Specify product name, size and color (for example, RT555 1/8-0-SP).

-1/8 -0 -SP

Size  Color Package

Part Numbering RTS555
Material

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only.

Specifications subject
www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

High Temperature Sealing Sleeves

High Temperature, Heat
Shrinkable, Fluid Resistant
Sealing Sleeves

High temperature
fluoropolymer sealing
sleeve provides a robust,
lightweight cover which
shrinks to environmentally
seal in-line compression
joints and terminal lugs.

Product Facts

m Sealing material is pre-
installed in high temperature
heat shrink sleeve

= No oven curing equipment
needed

m Available in four product
sizes in two different lengths

m Labor saving preinstall
sealing sleeves

m Temperature and fluid
resistant fluoropolymer
tubing rated to 200°C
continuous with excursions
10 260°C

m TE’s product is thin, tough
and lightweight with robust
fluid resistance

Applications

High temperature circuit
lug and splice covers

Aerospace
Ground Vehicles

Commercial Aviation

Materials

Insulation Sleeve:

Heat-shrinkable, radiation
cross-linked modified fluo-
ropolymer.

Color: Black
Meltable Insert:

Environmentally resistant
modified thermoplastic
fluoroelastomer.

Standards & Specs

Meets TE RT-555 high
temperature fluoropolymer
fluid specification.

Meets FAR Part 25 appen-
dix F of the FAA standards.

Application Tooling

A heat gun rated at
2200 watts or greater is

. recommended.
Color: Light Blue
Available in: Americas Europe Asia Pacific
| | | |

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Product Dimensions

Ordering Information

High Temperature Sealing Sleeves (Continued)

Product Dimensions

Part L B oA

Description Maximum Nominal Minimum
RT-555-3/8-2.75-A260-0 69.9 [2.75] 25.4[1.00] 8.3[0.33]
RT-555-3/8-4.75-A260-0 120.7 [4.75] 76.2 [3.00] 8.4[0.33]
RT-555-1/2-2.75-A260-0 69.9 [2.75] 25.4[1.00] 11.4[0.45]
RT-555-1/2-5.75-A260-0 146.1 [5.75] 101.6 [4.00] 11.4[0.45]
RT-555-3/4-3.00-A260-0 76.2 [3.00] 31.8[1.25] 17.7 [0.70]
RT-555-3/4-6.75-A260-0 171.5[6.75] 127.0 [5.00] 17.7 [0.70]
RT-555-1.0-3.75-A260-0 95.3 [3.75] 50.8 [2.00] 22.8[0.90]
RT-555-1.0-6.75-A260-0 171.5[6.75] 127.0 [5.00] 22.8[0.90]

Dimensions are mm [inches]

Minimum Order Quantity: 200 pieces for all sizes

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for ~ Dimensions are in millimeters

reference purposes only.
Specifications subject
to change.

unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

RT-770

NBCCS Harness Tubing

Product Facts

m Hardened to withstand
effect of NBC
decontamination agents
including DS-2 and STB

m Tested in live agent tests
with HD, VX and TGD for
interior and exterior
exposure

m Meets the demands of
flammability and fluid
resistance of current military
ground vehicles

m Offered with compatible
adhesive, wire and other
harness components for a
survivable system

Applications

RT-770 heat-shrinkable tub-
ing is made of a chemically
resistant fluoroelastomer
that is suited for use where
moisture, fungus and
vehicle fluids and fuels are
a concern.

Chemical resistance has
been tested in accordance
with Army TOP 8-2-510

for NBC contamination
survivability.

Available in:

Americas

Installation
Tubing shrinks with temper-
atures in excess of 150°C

Product is provided with a
2:1 expansion ratio

Optimum application range
is 10% above recovered ID
to 85% of the expanded ID.

Europe

Operating Temperature Range

-55°C to 125°C
[-67°F to 257°F]

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

Part Numbering

RT-770 (Continued)

Size

Inside Diameter

Recovered Wall Thickness

Minimum Expanded Maximum Recovered

as Supplied After Heating Minimum Maximum Nominal

1/8 3.17[0.125] 1.57 [0.062] 0.28 [0.011] 0.43[0.017] 0.35[0.014]
3/16 4.74[0.187] 2.36 [0.093] 0.33[0.013] 0.48[0.019] 0.41[0.016]
1/4 6.35[0.250] 3.17[0.125] 0.38[0.015] 0.56 [0.022] 0.46 [0.018]
3/8 9.50 [0.375] 4.74[0.187] 0.46 [0.018] 0.61[0.024] 0.51[0.020]
1/2 12.70 [0.500] 6.35 [0.250] 0.51[0.020] 0.66 [0.026] 0.56 [0.022]
5/8 15.90 [0.625] 7.93[0.312] 0.58 [0.023] 0.76 [0.030] 0.66 [0.026]
3/4 19.05 [0.750] 9.50 [0.375] 0.74 [0.029] 0.91[0.036] 0.81[0.032]

1 25.40 [1.000] 12.70 [0.500] 0.86 [0.034] 1.04[0.041] 0.99[0.037]
11/4 31.75 [1.250] 15.87 [0.625] 0.94[0.037]  1.12[0.044] 1.01[0.040]
11/2 38.10 [1.500] 19.05 [0.750] 1.04 [0.041] 1.22[0.048] 1.14[0.045]

2 50.80 [2.000] 25.40 [1.000] 1.12[0.044] 1.32[0.052] 1.22[0.048]

Color Black (-0) only

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request and are subject to a minimum purchase.

Standard packaging

On spools. Quantity varies by size.

Ordering description

Specify product name, size and color (for example, RT-770-1/8-0-SP).

RT-770

Material

-1/8 -0 -SP

Size  Color Package

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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Heat-Shrinkable Tubing

RT-780

NBCCS Harness Tubing

Product Facts

m Hardened to withstand
effect of NBC
decontamination agents
including DS-2 and STB

m Tested in live agent tests
with HD, VX and TGD for
interior and exterior
exposure

m Meets the demands of
flammability and fluid
resistance of current military
ground vehicles

m Offered with compatible
adhesive, wire and other
harness components for a
survivable system

Applications

RT-780 heat-shrinkable tub-
ing is made of a chemically
resistant fluoroelastomer
that is suited for use where
moisture, fungus and
vehicle fluids and fuels are
a concern.

Chemical resistance has
been tested in accordance
with Army TOP 8-2-510

for NBC contamination
survivability.

Available in:

Americas

Installation
Tubing shrinks with temper-
atures in excess of 200°C

Product is provided with a
2:1 expansion ratio

Optimum application range
is 10% above recovered ID
to 85% of the expanded ID.

Europe

Operating Temperature Range

-55°C to 175°C
[-67°F to 347°F]

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Product Dimensions

Ordering Information

Part Numbering

RT-780 (Continued)

Size

Inside Diameter

Recovered Wall Thickness

Minimum Expanded

Maximum Recovered

as Supplied After Heating Minimum Maximum Nominal
1/8 3.17[0.125] 1.57 [0.062] 0.28 [0.011] 0.43[0.017] 0.35[0.014]
3/16 4.74[0.187] 2.36 [0.093] 0.33[0.013] 0.48[0.019] 0.41[0.016]
1/4 6.35[0.250] 3.17[0.125] 0.38[0.015] 0.56 [0.022] 0.46 [0.018]
3/8 9.50 [0.375] 4.74[0.187] 0.46 [0.018] 0.61[0.024] 0.51[0.020]
1/2 12.70 [0.500] 6.35 [0.250] 0.51[0.020] 0.66 [0.026]  0.56 [0.022]
5/8 15.90 [0.625] 7.93[0.312] 0.58 [0.023] 0.76 [0.030] 0.66 [0.026]
3/4 19.05 [0.750] 9.50 [0.375] 0.74[0.029] 0.91[0.036] 0.81[0.032]
1 25.40[1.000] 12.70 [0.500] 0.86 [0.034] 1.04[0.041] 0.99[0.037]
11/4 31.75[1.250] 15.87 [0.625] 0.94 [0.037] 1.12[0.044] 1.01[0.040]
1172 38.10 [1.500] 19.05 [0.750] 1.04 [0.041] 1.22[0.048] 1.14[0.045]
2 50.80 [2.000] 25.40 [1.000] 1.12[0.044]  1.32[0.052] 1.22[0.048]
Color Standard Black (-0)
Nonstandard Orange (-3)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request and are subject to a minimum purchase.

Standard packaging

On spools. Quantity varies by size.

Ordering description

Specify product name, size and color (for example, RT-780-1/8-0-SP).

RT-780

Material

-1/8 -0 -3

-SP

Size Black Orange Package

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for

reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015
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Heat-Shrinkable Tubing

RT-790

NBCCS Harness Tubing

Product Facts

m Hardened to withstand
effect of NBC
decontamination agents
including DS-2 and STB

m Tested in live agent tests
with HD, VX and TGD for
interior and exterior
exposure

m Meets the demands of
flammability and fluid
resistance of current military
ground vehicles

m Offered with compatible
adhesive, wire and other
harness components for a
survivable system

Applications

RT-790 heat-shrinkable tub-
ing is made of a chemically
resistant fluoroelastomer
that is suited for use where
moisture, fungus and
vehicle fluids and fuels are
a concern.

Chemical resistance has
been tested in accordance
with Army TOP 8-2-510

for NBC contamination
survivability.

Available in:

Americas

Installation
Tubing shrinks with temper-
atures in excess of 250°C

Product is provided with a
2:1 expansion ratio

Optimum application range
is 10% above recovered ID
to 85% of the expanded ID.

Europe

Operating Temperature Range

-55°C to 200°C
[-67°F to 392°F]

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Product Dimensions

Ordering Information

Part Numbering

RT-790 (Continued)

Size

Inside Diameter

Recovered Wall Thickness

Minimum Expanded Maximum Recovered

as Supplied After Heating Minimum Maximum Nominal

1/8 3.17[0.125] 1.57 [0.062] 0.25[0.010] 0.41[0.016] 0.30[0.012]
3/16 4.74[0.187] 2.36 [0.093] 0.28 [0.011] 0.46[0.018] 0.36[0.014]
1/4 6.35[0.250] 3.17[0.125] 0.33[0.013] 0.51[0.020] 0.41[0.016]
3/8 9.50 [0.375] 4.74[0.187] 0.41[0.016] 0.58[0.023] 0.48]0.019]
1/2 12.70 [0.500] 6.35 [0.250] 0.41[0.016] 0.58[0.023] 0.48[0.019]
5/8 15.90 [0.625] 7.95[0.313] 0.48[0.019] 0.66 [0.026] 0.56 [0.022]
3/4 19.05 [0.750] 9.50 [0.375] 0.61[0.024] 0.79[0.031] 0.69 [0.027]

1 25.40 [1.000] 12.70 [0.500] 0.71[0.028] 0.89[0.035] 0.79[0.031]
11/4 31.75[1.250] 15.87 [0.625] 0.76 [0.030] 0.94[0.037] 0.84 [0.033]
11/2 38.10 [1.500] 19.05 [0.750] 0.86 [0.034] 1.04 [0.041] 0.94[0.037]

2 50.80 [2.000] 25.40 [1.000] 0.94 [0.037] 1.12[0.044] 1.02[0.040]

Color Black (-0) only

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Special order sizes are available upon request and are subject to a minimum purchase.

Standard packaging

On spools. Quantity varies by size.

Ordering description

Specify product name, size and color (for example, RT-790-1/8-0-SP).

RT-790

Material

-1/8 -0 -SP

Size  Color Package

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666
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RW-175

High-temperature,
Chemical-Resistant,
Polyvinylidene Fluoride
Tubing

Product Facts
m 2:1 shrink ratio

m Tough, semirigid, very-thin-
wall insulation

m High flame-resistance,
meeting the requirements of
AMS-DTL-23053*, Test C,
with UL and CSA VW-1
rating

m High-temperature
performance that meets or
exceeds military and
industrial standards

m Protection from most
industrial solvents, fuels,
and chemicals

= Recommended maximum
temperature for use as a
primary insulator: 135°C
[275°F]

m RoHS compliant Applications
Especially suitable for
applications requiring high-
temperature performance,
outstanding abrasion
resistance and cut-through
resistance, or superior
chemical and solvent prop-
erties. Provides electrical
insulation and strain relief
of multipin connectors and
solder joints. Well-suited for
applications that require
dense packing of compo-
nents or visual inspection
of covered components.

Installation Operating Temperature Range

-55°C to 175°C
[-67°F to 347°F]

Minimum shrink
temperature: 155°C [311°F]

Minimum full recovery
temperature: 175°C [347°F]

Specifications/Approvals

Series uL “ CSA @w Military Industry TE
RW-175 E35586 VW-1 LR31929 VW-1  AMS-DTL-23053/8* VDE 0341 Pt 9005  RW-3029/1
600V, 150°C 600V, 150°C Def. Stan. 59-97 Type 3 RW-3029/2
VG 95343 Pt 5 Type F
BS 3G 198 Pt4
*Formerly MIL-1-23053 and MIL-DTL-23053/8.
Available in: Americas Europe Asia Pacific
| | |

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters
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Product Dimensions

Ordering Information

RW-175 (Continued)

Inside Diameter

Recovered Wall Thickness**

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

3/64 1.2 [0.046] 0.6 [0.023] 0.25 + 0.05 [0.010 + 0.002]
1/16 1.6 [0.063] 0.8 [0.031] 0.25 + 0.05 [0.010 + 0.002]
3/32 2.4[0.093] 1.2 [0.046] 0.25 + 0.05 [0.010 + 0.002]
1/8 3.2[0.125] 1.6 [0.062] 0.25 + 0.05 [0.010 + 0.002]
3/16 4.810.187] 2.410.093] 0.25 + 0.05 [0.010 + 0.002]
1/4 6.4 [0.250] 3.2[0.125] 0.33 + 0.05[0.013 + 0.002]
3/8 9.5[0.375] 4.81[0.187] 0.33 + 0.05[0.013 + 0.002]
12 12.7 [0.500] 6.4 [0.250] 0.33 + 0.05 [0.013 + 0.002]
3/4 19.1[0.750] 9.5[0.375] 0.43 + 0.08 [0.017 + 0.003]
1 25.4[1.000] 12.7 [0.500] 0.48 + 0.08 [0.019 + 0.003]
1172 38.1[1.500] 19.1[0.750] 0.51 +0.08 [0.020 + 0.003]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard

Clear (-X)

Nonstandard

Black (-0)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

In 1.2-meter [4-foot] lengths.

Ordering description***  Specify product name, size and color (for example, RW-175 3/64-X).

***Europe only. For supply to MIL spec., Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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Heat-Shrinkable Tubing

RW-200/RW-200E

Heat-Shrinkable,
Chemical-Resistant,
High-Temperature Tubing

Product Facts

m High resistance to impact
and abrasion

m Resistance to a wide variety
of fuels, lubricants, acids,
and solvents at elevated
temperatures

m Flexibility at low

temperatures without

cracking

m RoHS compliant

Specifications/Approvals

Applications

Raychem brand premium
heat-shrinkable tubing is
fabricated from modified,
crosslinked fluroelastomeric
materials designed for a
wide range of applications.
It is available in two config-
urations. RW-200-E is the
heavy wall version. RW-200
meets the requirements of

Offering fluid resistance,
RW-200 tubing can be used
in applications up to 200°C
[392°F].

Installation

Minimum shrink
temperature: 100°C [212°F]

Minimum full recovery
temperature: 175°C [347°F]
Operating Temperature Range

RW-200: -40°C* to 200°C
[-40°F to 392°F]

23053/13. RW-200-E: -55°C to 200°C
[-67°F to 392°F]
Series Military TE
RW-200 AMS-DTL 23053/13* RW-3037
RW-200-E Def. Stan. 59-97 Issue 3 Type 4A RW-3037

VG 95343 Part 5 Type E
VDE 0341/Pt9005
BS 4G-198 Part 3 12A

*Formerly MIL-I-23053/13 and MIL-DTL-23053/13.

Available in:

Americas

Europe

Asia Pacific

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com



= TE

connectivity

Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

RW-200/RW-200E (Continued)

MIL Inside Diameter Recovered Wall Thickness**
Spec Minimum Expanded Maximum Recovered After Heating (Nominal)

No. Size as Supplied After Heating RW-200-E RW-200
-012 1/8 3.2[0.125] 1.6 [0.062] 0.76 [0.030] 0.76 [0.030]
-001 3/16 4.810.187] 2.410.093] 0.84[0.033] 0.89 [0.035]
-002 1/4 6.4 [0.250] 3.2[0.125] 0.89[0.035] 0.89 [0.035]
-003 3/8 9.5[0.375] 4.810.187] 1.02 [0.040] 0.89 [0.035]
-004 1/2 12.7 [0.500] 6.4 [0.250] 1.22[0.048] 0.89 [0.035]
-005 5/8 15.9 [0.625] 7.9[0.312] — 1.07 [0.042]
-006 3/4 19.1 [0.750] 9.5[0.375] 1.45[0.057] 1.07 [0.042]
-007 7/8 22.20.875] 11.1[0.437] — 1.25[0.049]
-008 1 25.4[1.000] 12.7 [0.500] 1.78 [0.070] 1.25 [0.049]
-009 11/4 31.8[1.250] 15.9[0.625] — 1.40 [0.055]
-010 11/2 38.1[1.500] 19.1[0.750] 2.41[0.095] 1.40 [0.055]
-011 2 50.8 [2.000] 25.4[1.000] 2.79[0.110] 1.65 [0.065]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard

Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging

On spools.

Ordering description

k.

Specify product name, size and color (for example, RW-200 1/4-0-SP).

***Europe only. For supply to MIL, Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for

reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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Heat-Shrinkable Tubing

SCL

Semirigid,
Encapsulant-Lined,
Polyolefin Tubing

Product Facts
m 3:1 shrink ratio
m Splash-resistant, moisture-

resistant covering; not
intended for use where
immersion in fluids is

required

m Rugged protection against
abrasion, vibration, and

flexing

m Excellent strain relief and
insulation of weak points

m RoHS compliant

Specifications/Approvals

Applications

Encapsulates components,
splices, and terminations
where moisture resistance
and mechanical protection
are required. Encapsulant
melts and flows to fill
surface irregularities of the
substrate. While still hot,
the tubing can be blocked
to form a wire breakout.

Installation

Minimum shrink
temperature: 125°C [257°F]

Minimum full recovery
temperature: 135°C [275°F]

Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Series UL “ Military TE
SCL E85381 AMS-DTL-23053/4*, Class 1 RT-1301
600V, 125°C
*Formerly MIL-I-23053/4 and MIL-DTL-23053/4.
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are shown for

Dimensions are in millimeters

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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SCL (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**

Size Additional Minimum Maximum Meltable V\!all
Standard Color  Expanded Recovered Total Wall After Heating

as Supplied After Heating After Heating (Nominal)

1/8 Brown 3.2[0.125] 0.6 [0.023] 0.96 + 0.15 [0.038 + 0.006] 0.51[0.020]

3/16 Gray 4.810.187] 1.5[0.060] 1.09 + 0.15 [0.043 + 0.006] 0.64 [0.025]

1/4 White 6.4 [0.250] 2.0[0.080] 1.19 + 0.15 [0.047 + 0.006] 0.69 [0.027]

3/8 Red 9.5[0.375] 3.4[0.135] 1.27 + 0.18 [0.050 + 0.007] 0.76 [0.030]

12 Blue 12.7 [0.500] 5.0 [0.195] 1.39 + 0.18 [0.055 + 0.007] 0.89[0.035]

3/4 Yellow 19.1[0.750] 8.0[0.313] 1.65 + 0.18 [0.065 + 0.007] 1.02 [0.040]

1 N/A 25.4[1.000] 10.2 [0.400] 1.90 + 0.18 [0.075 + 0.007] 1.02 [0.040]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Black (-0) for all sizes, plus one additional color per size per
Product Dimensions table.

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

In 1.2-meter [4-foot] lengths.

Ordering description***  Specify product name, size and color (for example, SCL 1/4-0).

***Europe only. For supply to MIL spec., Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025 Dimensions are shown for
Revised 3-13 reference purposes only.

Specifications subject
www.te.com to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

For additional support n

Asia Pacific: +86 0 400 820 6015  please visit www.te.com

UK: +44 800 267 666
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Heat-Shrinkable Tubing

SCT

Flame-Retardant,
Adhesive-Lined, Semirigid
Polyolefin Tubing (Extended
Temperature Range)

Product Facts

m 4:1 shrink ratio allows a few
sizes to cover a wide range
of splice and component
diameters

m Flame-retardant and
mechanically tough, the
tubing provides strain relief
and abrasion protection of
wire splices, terminals, and
other components

m Thick adhesive liner forms
an effective barrier against
fluids and moisture and
performs well at an
extended temperature range

m RoHS compliant

Installation Operating Temperature Range

-40°C to 150°C
[-40°F to 302°F]

Applications

Minimum shrink
temperature: 110°C [230°F]

Minimum full recovery
temperature: 135°C [266°F]

Specially designed to
insulate and seal
automotive wire splices
and components in an
under-the-hood automotive
environment. Specially
formulated to function at
an extended temperature

3-104

range.
Specifications/Approvals Series TE
SCT SCT SCD
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025

Dimensions are shown for ~ Dimensions are in millimeters

USA: +1 800 522 6752 For additional support numbers

Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666
www.te.com to change.
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SCT (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness*
Part Minimum Maximum Meltable Wall
Total Wall .
Number Expanded Recovered After Heatin After Heating
as Supplied After Heating 9 (Nominal)
SCT No. 1 7.6 [0.300] 1.7 [0.065] 1.52 + 0.30 [0.060 + 0 .012] 0.76 [0.030]
SCT No. 2 9.0 [0.355] 2.3[0.090] 1.52 +0.30 [0.060 + 0 .012] 0.76 [0.030]
SCT No. 3 11.6 [0.455] 2.5[0.100] 2.29 +0.30[0.090 + 0.012] 1.40 [0.055]
SCT No. 4 17.8 [0.700] 4.410.175] 2.54 +0.30[0.100 + 0.012] 1.52 [0.060]
*Wall thickness will be less if tubing recovery is restricted during shrinkage.
Ordering Information Color Black
Size selection Always order the largest size that will shrink snugly over the component being covered.
Special order sizes are available upon request.
Standard packaging Cut pieces.
Marking Tubing will be printed with its numbered size (such as SCT-1, SCT-2, SCT-3, SCT-4).
Ordering description Specify product name, numbered size, color and cut length
(for example, SCT-NO.3-0-75MM).
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com

Specifications subject
www.te.com to change.

UK: +44 800 267 666
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Heat-Shrinkable Tubing

SFR

Very Flexible,
Flame-Retardant,
Silicone Elastomer
Tubing

Product Facts

m Outstanding low-temperature
flexibility

m Resistance to hydraulic fluids,
fuel, and lubricating oil

m Very good ablative
characteristics: when
exposed to flame, surface
turns to insulative char or
“ablates”

m RoHS compliant

Applications

Provides cable jacketing,
harness protection, and
strain relief for electronic
components, semi-
conductor leads, and
wire splices. Suitable for
applications that require

flexibility over a wide range
of operating temperatures.

Installation

-75°C to 180°C
[-103°F to 356°F]

Minimum shrink
temperature: 135°C [285°F]

Minimum full recovery
temperature: 175°C [347°F]

Specifications/Approvals

Series Military TE
SFR AMS-DTL-23053/10* RT-1140
*Formerly MIL-I-23053/10 and MIL-DTL-23053/10.
Available in: Americas Europe Asia Pacific
[ ] [ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com

Operating Temperature Range
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Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

SFR (Continued)

Inside Diameter

Recovered Wall Thickness**

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

1/4 6.4 [0.250] 3.6 [0.143] 0.88 + 0.25[0.035 + 0.010]
3/8 9.5[0.375] 5.4[0.214] 1.02 + 0.25 [0.040 + 0.010]
1/2 12.7 [0.500] 7.3[0.286] 1.21 £ 0.38 [0.048 + 0.015]
5/8 15.9 [0.625] 9.1[0.357] 1.32 £ 0.38 [0.052 + 0.015]
3/4 19.1[0.750] 10.9 [0.428] 1.44 + 0.38 [0.057 + 0.015]
7/8 22.2[0.875] 12.7 [0.500] 1.65 + 0.38 [0.065 + 0.015]
1 25.4[1.000] 14.5[0.570] 1.77 £ 0.51 [0.070 + 0.020]
11/4 31.8[1.250] 18.1[0.714] 2.21 +0.51 [0.087 + 0.020]
11/2 38.1 [1.500] 21.8[0.857] 2.41 £ 0.51 [0.095 + 0.020]
13/4 44.5[1.750] 25.4[1.000] 2.71 +0.51 [0.107 + 0.020]
2 50.8 [2.000] 29.0[1.140] 2.79 +0.51[0.110 + 0.020]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard

Black (-0)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

On spools.

Ordering description

***  Specify product name, size and color (for example, SFR 1/4-0-SP).

***Europe only. For supply to MIL spec., Def Stan and BS add -MS, -DS or -BS to ordering description.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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Heat-Shrinkable Tubing

Highly Flexible, Silicone

Rubber Tubing

Product Facts
m Highly flame-retardant

m Extremely flexible at high

and low temperatures

m Shrink ratio 1.5:1 minimum
except sizes 4/2.9 and 29/20

m RoHS compliant

Specifications/Approvals

SRFR

Applications

Highly flexible and
resistant to high and low
temperatures. Unlike other
silicone materials, SRFR
displays outstanding
physical strength. It resists
extreme heat shocks, and
exhibits good thermal
insulation. SRFR is non-
burning and has
outstanding ablative
properties as well as
excellent physical and

electrical properties. SRFR
is used in medical
equipment where its key
properties are outstanding
flexibility and ability to
withstand exposure to
sterilization conditions.
Other applications include
thyristor power cable
insulation, heating element
and bus bar insulation, fiber
optic bundle sheathing,
and rocketry support cable
protection.

Installation

Minimum shrink
temperature: 135°C [275°F]

Minimum full recovery
temperature: 175°C [347°F]
Operating Temperature Range

-75°C to 200°C
[-103°F to 392°F]

Series ue QY TE
SRFR E85381 VW-1 RW-2057
600V, 200°C
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]

Catalog 1654025
Revised 3-13

Dimensions are shown for
reference purposes only.

Specifications subject

www.te.com

to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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SRFR (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness*
Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating
2.91.7 2.9[0.114] 1.7 [0.067] 1.0 + 0.50 [0.039 + 0.020]
4/2.9 4.0[0.158] 2.9[0.114] 1.0 + 0.50 [0.039 + 0.020]
7.8/4.6 7.8[0.307] 4.6[0.181] 1.0 £ 0.50 [0.039 + 0.020]
10/6.5 10.0 [0.394] 6.5 [0.256] 1.5+ 0.50 [0.059 + 0.020]
15/9.6 15.0 [0.591] 9.6 [0.378] 1.5+ 0.50 [0.059 + 0.020]
2113 21.0[0.827] 13.0[0.512] 2.0 £ 0.75[0.079 = 0.030]
29/20 29.0[1.142] 20.0[0.787] 2.0 + 0.75[0.079 + 0.030]
41/27 41.0[1.614] 27.0[1.063] 3.0 + 1.00[0.118 + 0.039]
51/33 51.0 [2.008] 33.0[1.299] 3.0 £ 1.00[0.118 + 0.039]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Gray (-8)
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Standard packaging On spools.
Ordering description Specify product name, size and color (for example, SRFR 2.9/1.7-8-SP).

3-109
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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Heat-Shrinkable Tubing

Self-Sealing,
Heat-Shrinkable Tubing

Product Facts

m Thick adhesive liner forms
an effective barrier against
fluids and moisture

m Thick-wall insulation,
strain relief and abrasion
protection

m No need for greases, tape,
or epoxy

m Expansion ratios as high as
31

m Available in flame-retardant
material

m SST has the following
agency approvals:

- ABS (American Bureau of
Shipping)
- Lloyd’s (Lloyd’s Register of
Shipping)
m RoHS compliant

Specifications/Approvals

SST/SST-FR
Applications relief. The polymer tubing Installation
) ) has excellent insulating, o )
SST provides a simple, abrasion-resistance, and Minimum shrink
positive splice-sealing strain-relief properties. temperature: 90°C [195°F]

method that offers
protection under adverse
environmental conditions.
Tubing supplied with
standard sealant provides
water sealing and environ-
mental protection in wet or
underground applications.
The thermoplastic adhesive
not only seals, but also
provides mechanical strain

Minimum full recovery
temperature: 121°C [250°F]
Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Series Military Industry Agency TE

SST — — RW-2011

SST-FR AMS-DTL-23053/15%, ASTM D 685, nonburning ABS, Lloyd’s RW-2011

Classes 1 and 2
*Formerly MIL-1-23053/I5 and MIL-DTL-23053/15.
Available in: Americas Europe Asia Pacific
n [ ] [ ]
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.
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Heat-Shrinkable Tubing

Product Dimensions

SST/SST-FR (Continued)
Inside Diameter Wall Thickness Recommended
Standard Minimum Maximum Nominal Wall Cable
Sizet Nominal Expanded Recovered Expanded After Range for
Length as Supplied  After Heating Heatingtt 600-Volt Cable

SST*-03 30**, 48 0.300 0.100 0.025 0.070 18 through 14 AWG
SST*-04 30**, 48 0.400 0.150 0.025 0.070 14 through 10 AWG
SST*-07 48 0.750 0.220 0.030 0.095 8 through 1 AWG
SST*11 48 1.100 0.375 0.040 0.120 2 through 4/0 AWG
SST*-13 48 1.300 0.375 0.035 0.120 2 through 4/0 AWG
SST*-15 48 1.500 0.500 0.050 0.140  2/0 AWG through 500 MCM
SST*-17 48 1.700 0.500 0.045 0.140  2/0 AWG through 500 MCM
SST*-20 48 2.000 0.750 0.050 0.160 350 MCM through 1000 MCM
SST*-27 48 2.700 0.900 0.050 0.160 500 MCM through 1250 MCM
SST*-30 48 3.000 1.250 0.050 0.160 900 MCM through 1500 MCM
SST*-40 48 4.000 1.750 0.050 0.160 1500 MCM through 2500 MCM
SST*-45 48 4.500 1.750 0.050 0.160 1500 MCM through 2500 MCM

1In place of asterisk* substitute length of tubing to be ordered. For example, SST*-11, as the second column indicates, comes

in 48-inch lengths, so a 48-inch cut piece of SST tubing would be SST 48-11.
Tt1Wall thickness will be less if tubing recovery is restricted during shrinkage.
**80-inch length standard for /226 coating only.

Ordering Information Color

Standard

Black

Nonstandard

White, Red, Yellow and Clear (Clear is non-flame-retardant)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging

See Product Dimensions table.

Ordering description

Specify product name, cut length, size and color (for example, SST 48-07/FR/97).

Part Numbering System SST - _ -

L “NM” - no marking

Example: SST-48-07/FR/97/NM

Color

Black/leave blank (standard)

White/WHT

Red/RED

Yellow/YLW

Clear/CL (non-flame retardant)

Adhesive/sealant
/97 standard with FR
/226 standard with Non FR

“FR” - flame-retardant

Size

Length in inches (48 inch max)

Family

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for ~ Dimensions are in millimeters

reference purposes only. unless otherwise specified.

Specifications subject
to change.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers

please visit www.te.com
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Heat-Shrinkable Tubing

TAT-125

Adhesive-Lined,
Flexible,
Polyolefin Tubing

Product Facts
m 2:1 shrink ratio

m Thin adhesive lining that
bonds to outer tubing and
surface below, forming a
positive environmental seal

m Flexibility of both tubing and
adhesive

m Moisture seal that is
resistant to bending of the
substrate

m Good mechanical strength
and cut-through resistance

m Adhesive that bonds to a
wide variety of plastics,
rubbers, and metals,
including polyethylene,
neoprene, lead, and steel

m RoHS compliant

Applications

Seals and protects simple
in-line splices, bimetallic
joints, and components
from fluids, moisture, and
corrosion. Repairs
damaged wire insulation,
especially where flexibility
is required. Provides one-
step electrical insulation
and moisture sealing.

Installation

Minimum shrink
temperature: 95°C [203°F]

Minimum full recovery
temperature: 121°C [250°F]

Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Specifications/Approvals

Series uL* N Military TE
TAT-125 Type 1 (colors) E85381 AMS-DTL-23053/4*, Class 2 RW-3032
600V, 125°C
TAT-125 Type 2 (clear) — — RW-3032
*Formerly MIL-I-23053/4 and MIL-DTL-23053/4. Sizes 1/4" through 1 1/2" only.
Available in: Americas Europe Asia Pacific
[ ]

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com
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TAT-125 (Continued)
Product Dimensions Inside Diameter Recovered Wall Thickness**

Minimum Maximum Total Wall Adhesive Wall
Size Expanded Recovered After Heating After Heating

as Supplied After Heating (Nominal) (Nominal)

1/8 3.2[0.125] 1.6 [0.062] 0.69 [0.027] 0.23 [0.009]

3/16 4.81[0.187] 2.410.093] 0.71[0.028] 0.25[0.010]

1/4 6.4 [0.250] 3.2[0.125] 0.74[0.029] 0.13[0.005]

3/8 9.5[0.375] 4.810.187] 0.74 [0.029] 0.13[0.005]

1/2 12.7 [0.500] 6.4 [0.250] 0.76 [0.030] 0.15[0.006]

3/4 19.1[0.750] 9.5[0.375] 0.89[0.035] 0.15[0.006]

1 25.4[1.000] 12.7 [0.500] 1.07 [0.042] 0.20 [0.008]

112 38.1[1.500] 19.1[0.750] 1.19 [0.047] 0.28 [0.011]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard Black (-0)
Nonstandard White (-9), red (-2), blue (-6), yellow (-4), green (-5), brown (-1),
orange (-3), violet (-7), gray (-8), clear (-X , not flame-retardant)
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.
Standard packaging In 1.2-meter [4-foot] lengths.
Ordering description Specify product name, size and color (for example, TAT-125 1/4-0).
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TC Caps

Semirigid, Flame-
Retardant Polyolefin Caps

Product Facts
m 2.5:1 shrink ratio
m Flame-retardant

m Permanent or temporary
method to terminate wires

m Rapid, simple installation

m Rugged protection against
abrasion, vibration, and
flexing

m RoHS compliant

Applications Installation
Widely used for wire termi- Minimum shrink
nations because of their temperature: 110°C [230°F]

light weight, small size and Minimum full recovery

durability. Vibration-proof temperature: 135°C [275°F]
caps are used to insulate

and terminate dead-end
electrical cables, fixtures,
connectors, and other elec-
trical equipment. Also used
to protect the ends of wire
during storage.

Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

Specifications/Approvals Series T -\ TE

TC Caps E85381 TC Caps SCD

600V, 125°C
Available in: Americas Europe Asia Pacific
n [ ] [ ]
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TC Caps (Continued)

Product Dimensions Color Length Inside Diameter Recovered Wall Thickness**
Nominal Minimum Open  Minimum Maximum After Heating
Size Overall as  Barrel after Expanded Recovered

Supplied Recovery* as Supplied After Heating

TC 4001 White (-9) 19.1 (0.750) 10.2 (0.400) 1.6 (0.063) 0.8 (0.030)  0.51 + 0.12 (0.020 + 0.005)

TC 4003 Red(-2) 25.4(1.000) 14.0 (0.550)  3.2(0.125) 1.3 (0.050)  0.64 + 0.12 (0.025 = 0.005)

TC 4005 Gray (-8) 28.6(1.125) 14.0 (0.550) 6.4 (0.250)  2.5(0.100)  0.69 + 0.12 (0.027 = 0.005)

*See glossary for definition of “barrel”.
**Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color Standard One color per size per the Product Dimensions table.
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Standard packaging In pieces.

Ordering description Specify product name, size and color (for example, TC-CAPS-4003-2).
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Heat-Shrinkable Tubing

TFE and TFE-R

High-Temperature,
Chemically Inert, Modified
Tubing made with PTFE®
Fluoropolymer

Product Facts

m Shrink ratio: 1.8:1 (TFE)
3.2:1 (TFE-R)

m High flame-resistance

m Excellent chemical
resistance

m RoHS compliant

Applications

Designed to provide
insulation and mechanical
protection in severe
chemical and thermal
environments. Used to
cover hydraulic hose and
couplings to prevent
contamination and
corrosion. The high
mechanical strength and
extremely low coefficient
of friction make it good for
reducing damage to
bearing shafts and similar
applications.

Operating Temperature Range

-67°C to 250°C
[-88.6°F to 482°F]

Installation

Minimum shrink
temperature: 330°C [625°F]

Minimum full recovery
temperature: 340°C [644°F]

Specifications/Approvals Series

Military TE

TFE, TFE-R

AMS-DTL-23053/12%, Classes 3 and 5
Def. Stan. 59-97 Type 5A (TFE)
Def. Stan. 59-97 Type 5B (TFE-R)

RW-2055 (TFE)
RW-2054 (TFE-R)

*Formerly MIL-I-23053/12 and MIL-DTL-23053/12.

du Pont de Available in:

Americas

Europe Asia Pacific

PTFE is a trademark of E. I.
Nemours and Company.
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TFE and TFE-R (Continued)

Product Dimensions Inside Diameter Wall Thickness**
TFE Size Minimum Expanded Maximum Recovered Nominal Recovered
as Supplied After Heating After Heating
30 0.8 [0.032] 0.38[0.015] 0.23 [0.009]
28 0.9 [0.035] 0.46 [0.018] 0.23 [0.009]
26 1.1[0.043] 0.56 [0.022] 0.25[0.010]
24 1.2[0.047] 0.68 [0.027] 0.25[0.010]
22 1.4 [0.055] 0.81[0.032] 0.30[0.012]
20 1.5[0.059] 0.99 [0.039] 0.30[0.012]
18 1.9[0.075] 1.24 [0.049] 0.30[0.012]
16 2.3[0.091] 1.55[0.061] 0.30[0.012]
14 3.0[0.118] 1.83[0.072] 0.30[0.012]
12 3.8[0.150] 2.26 [0.089] 0.30[0.012]
10 4.81[0.189] 2.84[0.112] 0.30[0.012]
8 6.1[0.240] 3.58[0.141] 0.38[0.015]
6 7.6 [0.299] 4.52[0.178] 0.38 [0.015]
4 9.4 [0.370] 5.69 [0.224] 0.38 [0.015]
2 10.9 [0.429] 7.06 [0.278] 0.38[0.015]
0 11.9 [0.469] 8.81[0.347] 0.38 [0.015]
**Wall thickness will be less if tubing recovery is restricted during shrinkage.
TFE-R Inside Diameter Wall Thickness**
Size Minimum Expanded Maximum Recovered Nominal Recovered
as Supplied After Heating After Heating
5/64 2.0[0.079] 0.6 [0.024] 0.23 [0.009]
1/8 3.2[0.126] 1.0 [0.039] 0.25[0.010]
1/4 6.4 [0.252] 1.6 [0.063] 0.30[0.012]
3/8 9.5[0.374] 2.410.095] 0.30[0.012]
12 12.7 [0.500] 3.7 [0.146] 0.38[0.015]
5/8 15.9 [0.626] 4.5[0.177] 0.38[0.015]
3/4 19.0 [0.748] 5.7 [0.224] 0.38 [0.015]
1 25.4[1.000] 7.1[0.230] 0.38[0.015]
1-1/4 32.0[1.260] 8.8[0.347] 0.38 [0.015]
**Wall thickness will be less if tubing recovery is restricted during shrinkage.
Ordering Information Color Standard Clear (-X)
Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.
Standard packaging In 1.2-meter [4-foot] lengths.
Ordering description***  Specify product name, size and color (for example, TFE 22-X).
***Europe only. For supply to MIL spec., Def Stan and BS add -MS, -DS or -BS to ordering description.
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Heat-Shrinkable Tubing

Smaller Packaging Options
for Single Wall and
Adhesive-Lined Tubing
Products

Product Facts

m VERSAFIT and RNF-100
tubing: 2:1 shrink ratio

m DWP-125: 3:1 shrink ratio
m ES1000: 4:1 shrink ratio

m VERSAFIT tubing’s low full
recovery temperature
reduces installation time
and the risk of damage to
temperature-sensitive
components

m RNF-100 offers excellent
physical, chemical, and
electrical properties that
meet or exceed commercial,
industrial and military
standards for highly
reliable, general purpose
tubing

m DWP-125 and ES1000 have
high-shrink-ratios to allow
for insulation and sealing of
irregular shapes; few sizes
cover a wide range of
diameters

m RoHS compliant

Specifications/Approvals

Tubing Kits and Mini-Spools

Applications

Single wall VERSAFIT and
RNF-100 tubing provide
electrical insulation and
strain relief of in-line com-
ponents, electrical connec-
tions, wire terminations, and
splices. They can be used
to bundle wires for flexible
light duty harnesses. Also
to identify or color code
wires, cables, terminals and
electronic components.

Adhesive-lined DWP-125
and ES1000 environmen-
tally seal and protect a

wide variety of electrical
applications, including wire
splices, terminations, break-
outs and connector-to-
cable transitions.

Installation

Minimum full recovery
temperature:

VERSAFIT: 90°C [194°F]
RNF-100: 121°C [250°F]
DWP-125: 125°C [257°F]
ES1000: 135°C [275°F]

Operating Temperature Range

VERSAFIT and RNF-100:
-55°C to 135°C
[-67°F to 275°F]

DWP-125:
-40°C to 110°C
[-40°F to 230°F]

ES1000:
-40°C to 130°C
[-40°F to 266°F]

Series UL “ CSA @@ Military TE

VERSAFIT E35586 VW-1 LR31929 VW-1 AMS-DTL-23053/5*, RW-3009
600V, 125°C 600V, 125°C Classes 1 & 3

RNF-100 E35586 LR31929 AMS-DTL-23053/5*, RT-350
600V, 125°C 600V, 125°C Class 1

DWP-125 E35586 _ _ DWP-125 SCD
600V, 125°C

ES1000 E85381 _ _ RT-1113
600V, 125°C

*Formerly MIL-I1-23053/5 and MIL-DTL-23053/5.
Available in: Americas Europe Asia Pacific
[ ] [ ]
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Heat-Shrinkable Tubing

Single Wall Tubing

KIT 1 -2 to 1 Shrink Ratio ¢

Black 600V, 125°C,
UL/CSA VW-1

(KIT 1 PN: A55251-000)

KIT 2 — 2 to 1 Shrink Ratio ¢
7 Colors** ¢ 600V, 125°C,
UL/CSA VW-1 (except clear)

(KIT 2 PN: D54859-000)

Adhesive-Lined Tubing

KIT 3 — Black/White/Red/Clear
¢ 600V, 125°C, UL

(KIT 3 PN: E42160-000)

VERSAFIT MINI-SPOOLS

2 to 1 Shrink Ratio » Black ¢
600V, 125°C, UL/CSA VW-1

RNF-100 MINI-SPOOLS
2 to 1 Shrink Ratio » Black ¢

600V, 125°C, UL/CSA

Tubing Kits and Mini-Spools (Continued)

Expanded 1.D. Quantity (6 Inch Pieces) Fits Wire Gauge Size Refill Part Number
VERSAFIT-3/16” 30 18 - 14 AWG D76139-000
VERSAFIT-1/4” 28 12-10 AWG F37063-000
VERSAFIT-3/8” 24 8 AWG D27573-000
VERSAFIT-1/2” 20 6 -3 AWG C02462-000
VERSAFIT-3/4” 14 2-1/0 AWG A92664-000

VERSAFIT-1" 10 2/0 — 4/0 AWG C21270-000
Expanded 1.D. Quantity (6 Inch Pieces) Fits Wire Gauge Size Refill Part Number
VERSAFIT-3/32” 35 18 AWG E31091-000
VERSAFIT-1/8” 28 16 AWG 349256-000
VERSAFIT-3/16" 21 14 AWG C53800-000
VERSAFIT-1/4” 21 12-10 AWG C87605-000
VERSAFIT-3/8” 14 8 AWG A82691-000
VERSAFIT-1/2” 14 6 -3 AWG E10896-000
Expanded I.D. Quantity (6 Inch Pieces) Fits Wire Gauge Size Refill Part Number

DWP-125-1/8" 25 20-16 AWG (3 to 1 Shrink Ratio) D14889-000
DWP-125-3/16” 25 14 -10 AWG (3 to 1 Shrink Ratio) E87367-000

DWP-125-1/4" 24 12-10 AWG (3 to 1 Shrink Ratio) F91864-000
DWP-125-1/2” 10 6 -3 AWG (3 to 1 Shrink Ratio) F41454-000
DWP-125-3/4” 5 2-1/0AWG (3 to 1 Shrink Ratio) C67617-000

DWP-125-1" 3 2/0 — 4/0 AWG (3 to 1 Shrink Ratio) F66623-000

ES1000-NO.1 6 16 —12 AWG (4 to 1 Shrink Ratio)

ES1000-NO.2 5 12—-10 AWG (4 to 1 Shrink Ratio)

ES1000-NO.3 5 10-8 AWG (4 to 1 Shrink Ratio)

ES1000-NO.4 3 6 -3 AWG (4 to 1 Shrink Ratio)

KITS 1, 2 and 3 are comprised of a durable six section plastic box with hinged lid. Inside the lid are product selection

guidelines. Ask your Sales Representative about KIT 4 and KIT 6, our Economy Tubing Kits in a reclosable plastic
bag, also used on “point of sale” racks. Here are Part Numbers for those Kits and their content:

KIT 4: E32151-000 (Three pieces each of 3/16”, 1/4”, 3/8”, 1/2”, 3/4” and 1” Black tubing in 6 inch pieces)

KIT 6: C72402-000 (Three pieces each of 3/64”, 1/16”, 3/32” and 1/8” Black tubing in 6 inch pieces)

Expanded I.D. Quantity (Feet) Part Number
VERSAFIT-3/64" 100 C16404-000
VERSAFIT-1/16" 75 E40870-000
VERSAFIT-3/32 65 D70981-000

VERSAFIT-1/8" 60 C17600-000
VERSAFIT-3/16" 50 F27135-000

VERSAFIT-1/4” 40 F64479-000

VERSAFIT-3/8” 35 D57591-000

VERSAFIT-1/2” 30 E37316-000

VERSAFIT-3/4” 25 449582-000

VERSAFIT-1” 15 F27156-000

VERSAFIT is a very flexible, highly flame-retardant polyolefin tubing, 90°C full recovery temperature, good fluid
resistance with a UL 224/CSA VW-1 flammability rating.

Expanded I.D. Quantity (Feet) Part Number
RNF-100-3/64" 100 D00409-000
RNF-100-1/16" 75 A66551-000
RNF-100-3/32 65 D42391-000
RNF-100-1/8" 60 F56629-000
RNF-100-3/16" 50 E77288-000
RNF-100-1/4" 40 F75818-000
RNF-100-3/8” 35 D12330-000
RNF-100-1/2” 30 A81736-000
RNF-100-3/4" 25 E40866-000
RNF-100-1" 15 E62131-000

RNF-100 is a flexible, flame-retardant polyolefin tubing, 121°C full recovery temperature, excellent fluid resistance
with a UL 224/CSA All Tubing flammability rating.
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Heat-Shrinkable Tubing

URHT

Ultra-High-Ratio, Flame-
Retardant, Polyolefin Heat-
Shrinkable Tubing

Product Facts
m Shrink ratios as high as 8:1

m Specially formulated for
thick wall insulation, strain
relief and abrasion
protection

m Flame retardant passing
ASTM D 635

m Excellent performance in
both hot and cold
environments

m Optional factory applied
adhesive provides watertight
environmental sealing in
wet and corrosive locations

m RoHS compliant

Applications

Ultra-high-shrink-ratio, heat-
shrinkable tubing, with
expansion ratios as high as
8-to-1, is designed to con-
form to odd shapes and
shrink over large transitions,
allowing for the repair and
sealing of cable connectors
and equipment. Cable
harnesses can be repaired
and released without
disassembly. This product
can be used to seal the
back end of a connector or

simply repair a damaged
outer insulation of a cable
or wire.

URHT tubing is available
with or without a hot melt
adhesive lining.

Installation

Minimum shrink
temperature: 135°C [275°F]

Minimum full recovery
temperature: 150°C [302°F]
Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

Specifications/Approvals Series

Military

TE

URHT

SAE-AS81765/1, Type II*

URHT SCD

*heat-shrinkable, crosslinked, flexible polyolefin

Available in:

Americas

Europe

Asia Pacific

Catalog 1654025 Dimensions are shown for

Revised 3-13 reference purposes only. unless otherwise specified.
Specifications subject
www.te.com to change.

Dimensions are in millimeters

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666

For additional support numbers
please visit www.te.com



= TE

connectivity

Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

Part Numbering System

URHT (Continued)
Inside Diameter Wall Thickness
Minimum Maximum Nominal Unrestricted Full
Size Expanded Recovered Recovered Recovered Length
as Supplied After Heating After Heating + 6.35 (.250)
URHT-200 50.80 (2.000) 5.84 (0.230) 3.56 (0.140) 7.62, 101.60, 152.40, 254.00
(3,4, 6,10)
URHT-300 76.20 (3.000) 8.64 (0.340) 3.56 (0.140) 7.62, 101.60, 152.40, 254.00
(3,4,6,10)
Color Standard Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging In pieces.

Ordering description

Specify product name, size, cut length and color (for example, URHT-200-10-0).

URHT- _/ _/

42 = Std Adhesive
86 = High Performance Adhesive

Unrestricted recovered length

Expanded inside diameter - as supplied
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Heat-Shrinkable Tubing

Highly Flame-Retardant,
Very Flexible, Low-Shrink-
Temperature, Polyolefin
Tubing

Product Facts
m 2:1 shrink ratio

m Low shrink temperature
reduces installation time
and the risk of damage to
temperature-sensitive
components

m Very flexible; doesn’t easily
wrinkle when bent

m Highly flame-retardant
m Hot stamps extremely well

m Higher temperature rating,
better thermal stability, and
higher resistance to physical
abuse than noncrosslinked
materials

m Free of polybrominated
biphenyls (PBBs) and
polybrominated biphenyl
oxides and ethers (PBBOs
and PBBEs), which are
classified as environmentally
hazardous substances

m RoHS compliant

Specifications/Approvals

Versafit

Applications Installation

Minimum shrink
temperature: 70°C [158°F]

Minimum full recovery
temperature: 90°C [194°F]

Cost-effective choice for
many commercial and
military applications;
electrically insulates

and protects in-line
components, disconnect
terminals, and splices.
Bundles wires for very
flexible light-duty
harnesses. Strain-relieves
electrical wire connections
for commercial applica-
tions. Identifies or color-
codes wires, cables,
terminals, and components.

Operating Temperature Range

-55°C to 135°C
[-B67°F to 275°F]

Series UL “ CSA @@ Military TE
Versafit E35586 VW-1 LR31929 VW-1 AMS-DTL-23053/5* RW-3009
600V, 125°C 600V, 125°C Classes 1 & 3
*Formerly MIL-I-23053/5 and MIL-DTL-23053/5.
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]
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Heat-Shrinkable Tubing

Product Dimensions

Ordering Information

Versafit (Continued)

Inside Diameter

Recovered Wall Thickness**

Size Expanded Maximum Recovered After Heating
as Supplied After Heating

3/64 1.63 + 0.2 [0.064 + 0.008] 0.6 [0.023] 0.40 + 0.08 [0.016 + 0.003]
1/16 1.85 + 0.2 [0.073 + 0.008] 0.8 [0.031] 0.43 + 0.08 [0.017 + 0.003]
3/32 2.79 £ 0.2[0.110 = 0.008] 1.2[0.046] 0.51 + 0.08 [0.020 + 0.003]
1/8 3.43 + 0.2[0.135 + 0.008] 1.6 [0.062] 0.51 + 0.08 [0.020 + 0.003]
3/16 5.21 + 0.3[0.205 + 0.010] 2.410.093] 0.51 + 0.08 [0.020 + 0.003]
1/4 7.11 £ 0.3[0.280 + 0.010] 3.2[0.125] 0.64 + 0.08 [0.025 + 0.003]
3/8 10.16 + 0.4 [0.400 + 0.015] 4.8[0.187] 0.64 + 0.08 [0.025 + 0.003]
12 13.72 + 0.4 [0.540 + 0.015] 6.4 [0.250] 0.64 + 0.08 [0.025 + 0.003]
5/8*** 16.90 + 0.4 [0.665 + 0.015] 8.0[0.315] 0.76 + 0.08 [0.030 + 0.003]
3/4 20.45 + 0.4 [0.805 + 0.015] 9.5[0.375] 0.76 + 0.08 [0.030 + 0.003]
1 25.53 + 0.4 [1.055 + 0.015] 12.7 [0.500] 0.89 + 0.12[0.035 + 0.005]
11/4***  33.40 +£ 0.7 [1.315 + 0.025] 15.9[0.625] 1.02 + 0.15[0.040 + 0.006]
11/2 39.88 + 0.8 [1.570 + 0.030] 19.1[0.750] 1.02 + 0.15 [0.040 + 0.006]
2 52.83 + 1.0 [2.080 = 0.040] 25.4[1.000] 1.14 + 0.16 [0.045 + 0.007]
3 78.49 + 1.0 [3.090 + 0.040] 38.1 [1.500] 1.27 + 0.20 [0.050 + 0.008]
4 104.14 + 1.3 [4.100 = 0.050] 50.8 [2.000] 1.40 + 0.23 [0.055 + 0.009]

**Wall thickness will be less if tubing recovery is restricted during shrinkage.
***Nonstandard size; available by special order only.

Color

Standard Black (-0), white (-9), red (-2), blue (-6), yellow (-4),
green (-5), sizes 3/64 through 1-inch only)
Nonstandard Brown (-1), orange (-3), violet (-7), gray (-8)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging****

On spools.

Ordering description*****

Specify product name, size and color (for example, Versafit 1/4-0).

****Available in the convenient Mini-Spool packaging/dispensing system, for sizes 3/64” up to 1”.
*****Europe only. For supply to MIL, Def Stan and BS add -MS, -DS or -BS to ordering description.
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Versaflex

Expandable, Braided,
Polyester Sleeving

Product Facts

m Excellent abrasion and cut-
through resistance

m Lightweight

m Flexible (even at low
temperatures)

m Fungus proof

m Not affected by most
chemical and solvents,
non-hygroscopic

m Versaflex-FR sleeving
meets UL VW-1 and is self-
extinguishing

m Wide range of sizes
available

m RoHS compliant

Applications

Versaflex sleeving is suited
for the mechanical protec-
tion of wire harnesses,
hoses, and all other appli-
cations where exceptional
flexibility combined with
superior abrasion/cut resist-
ance is required. It also
serves as an economical

means for wire bundling
that will not trap heat or
moisture; expanding easily
to fit over irregular shapes,
then contracting to conform
and grip. To prevent
fraying, these products
should be cut to length
using a hot knife.

Installation

This product is cold
applied.

Operating Temperature Range
-50°C to 150°C
[-58°F to 302°F]

(220°C [-58°F to 302°F]
for short periods)

Specifications/Approvals Series u. QY TE
Versaflex-FR E306976 VW-1, 125°C
Versaflex — RK-6772
Available in: Americas Europe Asia Pacific
[ ] [ ]
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Product Dimensions

Ordering Information

Versaflex (Continued)

Versaflex (metric)

Nominal Size Size Range
Minimum Maximum
3(0.118) 1 (0.039) 5(0.197)
4 (0.158) 2 (0.079) 7 (0.276)
5(0.197) 3(0.118) 9 (0.354)
6 (0.236) 4 (0.158) 12 (0.472)
8(0.315) 5(0.197) 12 (0.472)
10 (0.394) 7 (0.276) 15 (0.591)
12 (0.472) 8 (0.315) 17 (0.669)
15 (0.591) 10 (0.394) 20 (0.787)
20 (0.787) 14 (0.551) 26 (1.024)
25 (0.984) 18 (0.709) 34 (1.339)
30 (1.181) 20 (0.787) 40 (1.575)
40 (1.575) 30 (1.181) 50 (1.969)
50 (1.969) 40 (1.575) 60 (2.362)
Versaflex (Imperial)
Size Nominal Size Size Range

1/8 3(0.118) 2.4 —-6.4 (0.094 — 0.252)

1/4 6 (0.236) 3.2-9.5(0.125-0.375)

3/8 10 (0.394) 4.7-16 (0.185-0.630)

1/2 13 (0.512) 6.4—19 (0.252 —0.748)

3/4 19 (0.748) 13-32 (0.512-1.260)

1-1/4 32 (1.256) 19-45 (0.748 - 1.772)

1-3/4 45 (1.772) 32-70 (1.260 —2.756)

2 51 (2.008) 38-76 (1.496 —2.992)

Versaflex-FR flame retardant, expandable polyester braid

Size Nominal Size Size Range
1/8 3(0.118) 2.4-6.4 (0.094 — 0.252)
1/4 6 (0.236) 3.2-9.5(0.125 - 0.375)
3/8 10 (0.394) 4.7-16 (0.185—0.630)
1/2 13 (0.512) 6.4—-19 (0.252 —0.748)
3/4 19 (0.748) 13-32 (0.512-1.260)
1-1/4 32 (1.256) 19-45 (0.748 - 1.772)
1-3/4 45 (1.772) 32-70 (1.260 —2.756)
2 51 (2.008) 38 -76 (1.496 —2.992)
Color Standard Versaflex (metric) : Black (-0) Grey (-8)
Versaflex (imperial) : Black (-0)
Versaflex-FR : Black with a white X tracer (-09)
Standard packaging On spools.

Ordering description

Specify product name, size and color (for example, VERSAFLEX-FR-1/4-09-SP)
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XFFR

Halogen-Free,
Flame-Retardant,
Heat-Shrinkable Tubing

Product Facts

m Emits minimal amounts of
toxic or acid gasses during
combustion

m Meets performance
requirements of
MIL-C-24640 and
MIL-C-24643 cable jackets

m Resists moisture, fungus,

and weathering

m Available in expansion
ratios as high as 3:1

m XFFR has the following

approvals:

- ABS (American Bureau of

Shipping)

- Lloyd’s (Lloyd’s Register of

Shipping)
m RoHS compliant

Specifications/Approvals

Applications

XFFR halogen-free tubing
can be used for rejacketing
and repairing halogen-free
cables in any enclosed area
where a flame-retardant,
halogen-free environment is
required. These environments
include tunnels, buildings,
mass transit vehicles, and
ships. When installed with
S-1305 tape, the tubing can
also be used in applica-
tions requiring water seal-
ing and protection from
abrasion and corrosion.

Installation

Minimum shrink
temperature: 70°C [158°F]

Minimum full recovery
temperature: 121°C [250°F]

Operating Temperature Range

-55°C to 110°C
[-67°F to 230°F]

Series Military Industry TE
XFFR MIL-C-24640 NES 713 RW-2016
MIL-C-24643 NES 711
Available in: Americas Europe Asia Pacific
[ ] [ ] [ ]
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XFFR (Continued)

Product Dimensions

Inside Diameter Recovered Wall Thickness*
Size Minimum Expanded Maximum Recovered After Heating

as Supplied After Heating (Nominal)
XFFR-03 7.62[0.300] 2.54[0.100] 2.03[0.080]
XFFR-04 10.16 [0.400] 3.81[0.150] 2.03[0.080]
XFFR-07 19.05 [0.750] 5.59 [0.220] 2.03[0.080]
XFFR-11 27.94 [1.100] 9.52[0.375] 2.67[0.105]
XFFR-15 38.10[1.500] 12.70 [0.500] 3.05[0.120]
XFFR-20 50.80 [2.000] 19.05 [0.750] 3.05[0.120]
XFFR-30 76.20 [3.000] 31.75[1.250] 4.06 [0.160]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Black (-0)

Size selection

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

1.2-meter [4-foot] or 7.5-meter [25-foot] lengths.

Part Numbering System XFFR-03 X 4/NM

L “NM” - no mark

Length in feet (4 feet standard)

Size

Family
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
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ZH-100

Flexible, Thin-Wall, Low-
Fire-Hazard Tubing

Product Facts

m 2:1 shrink ratio

m Low smoke emissions

m Flexible, flame-retardant

m No added halogens

m Low evolution of acid gases
m RoHS compliant

Applications Installation

ZH-100 is a flexible, Minimum shrink

thin-wall, heat-shrinkable temperature: 80°C [176°F]
tubing designed for low-

Minimum full recovery

fire-hazard applications. . o o
ZH-100 contains no added temperature: 120°C [248°F]

halogens, and exhibits
excellent fire safety
characteristics combined
with low evolution of acid
gases, while retaining good
mechanical and fluid
resistance properties.

Operating Temperature Range

-30°C to 105°C
[-22°F to 221°F]

Specifications/Approvals

Series Industry TE
ZH-100 BR 1326A RW-2031
Available in: Americas Europe Asia Pacific
n [ ] [ ]
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
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Specifications subject UK: +44 800 267 666
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Product Dimensions

Ordering Information

ZH-100 (Continued)

Inside Diameter

Recovered Wall Thickness*

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

1/8 3.2[0.125] 1.6 [0.062] 0.50 + 0.10 [0.019 + 0.004]
3/16 4.81[0.187] 2.410.093] 0.50 +.0.10 [0.019 + 0.004]
1/4 6.4 [0.250] 3.2[0.125] 0.65 + 0.15 [0.026 + 0.006]
3/8 9.5[0.375] 4.8[0.187] 0.65 + 0.15 [0.026 + 0.006]
12 12.7 [0.500] 6.4 [0.250] 0.65 + 0.15 [0.026 + 0.006]
3/4 19.0[0.750] 9.5[0.375] 0.75 + 0.15[0.030 + 0.006]
1 25.4[1.000] 12.7 [0.500] 0.90 + 0.15[0.035 + 0.006]
1172 38.0[1.500] 19.0 [0.750] 1.00 + 0.20 [0.039 + 0.008]
2 51.0 [2.000] 25.4[1.000] 1.15 + 0.25[0.045 + 0.010]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Color

Standard

Black (-0)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

On spools.

Ordering description

Specify product name, size and color (for example, ZH-100 1/8-0).
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Heat-Shrinkable, Flexible
Tubing with Low Toxicity for
Fire Safety Applications

Product Facts

m 2:1 shrink ratio

m Low smoke emission
m System 100 tubing

m RoHS compliant

Specifications/Approvals

ZHTM

Applications

A flexible, thick-wall,
heat-shrinkable tubing to
be used in conjunction with
-100 molded parts and
Zerohal cable to form
System 100. This material
exhibits excellent fire safety
characteristics combined
with low smoke emission
and low evolution of acid
gases while retaining good
mechanical and fluid-
resistance properties.

Used for insulation and
protection of cables,
harnesses, and electrical
and electronic components
in enclosed spaces, such
as in marine applications,
mass transit systems, and
offshore installations, to
reduce toxicity risks, or
where equipment would
be irreparably damaged
by corrosive products

of combustion.

Installation

Minimum shrink
temperature: 80°C [176°F]

Minimum full recovery
temperature: 121°C [250°F]
Operating Temperature Range

-30°C to 105°C
[-22°F to 221°F]

Series Military Agency Industry TE
ZHTM Def. Stan. 59-97 BS 4G-198 Part 3 Type 15 BR 1326A RW-2058
Issue 3 Type 8 VG 95343 Part 5 Type L
VDE 0341/Pt 9005
Available in: Americas Europe Asia Pacific
[ ] [ | [ |
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Product Dimensions

ZHTM (Continued)

Inside Diameter

Recovered Wall Thickness*

Size Minimum Expanded Maximum Recovered After Heating
as Supplied After Heating

3/1.5 3.0[0.118] 1.5[0.059] 0.70 + 0.10 [0.028 + 0.004]
5/2.5 5.0 [0.197] 2.5[0.098] 0.75 + 0.12 [0.030 + 0.005]

8/4 8.0[0.315] 4.0[0.157] 0.80 + 0.15[0.031 + 0.006]
12/6 12.0 [0.472] 6.0 [0.236] 0.90 + 0.15[0.035 + 0.006]
18/9 18.0 [0.709] 9.0 [0.354] 1.00 + 0.18 [0.039 + 0.007]
24/12 24.0[0.945] 12.0[0.472] 1.10 + 0.20 [0.043 + 0.008]
40/20 40.0 [1.575] 20.0[0.789] 1.30 + 0.23 [0.051 + 0.009]
50/30 50.0[1.969] 30.0[1.181] 1.50 + 0.28 [0.059 + 0.011]

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information Color

Standard

Black (-0)

Size selection

Special order sizes are available upon request.

Always order the largest size that will shrink snugly over the component to be covered.

Standard packaging

On spools.

Ordering description**

Specify product name, size and color (for example, ZHTM 8/4-0-SP).

**Europe only. For supply to Def Stan and BS add -DS or -BS to ordering description.
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Note: Users should independently
evaluate the suitability of the
product for their application.
Before ordering, check with
TE Connectivity for most
current data.

Table of Contents

D BTV W oo 4-2
General Information ... 4-3, 4-4
Selection Tables ... 4-5,4-6
Part Numbering System ... 4-7
Visual Selection Guide ......................... 4-8 to 4-20
Boot Adapter Selection Tables ... 4-21 to 4-23
Material Selection Table ... 4-24
Materials
-3 Semirigid modified polyolefin  ...........cocoo 4-25, 4-26
-4 Flexible polyolefin . ... 4-27, 4-28
-12 Modified fluoroelastomer ..o 4-29, 4-30
-25 Fluid-resistant modified elastomer .........................o... 4-31,4-32
-25S Fluid-resistant screened elastomer .......................ocooo. 4-33, 4-34
-50 Fluid-resistant modified elastomer .................cocoiiiiiil. 4-35, 4-36
-51 Chemical-resistant fluoroelastomer ................................ 4-37, 4-38
-55 Flexible fluoropolymer...........oooiiiiiii 4-39, 4-40
-71 Semirigid modified polyolefin ..............cooo 4-41,4-42
-100 Low-fire-hazard material..................ccooi 4-43, 4-44
-100S Low-fire-hazard screened material ................................ 4-45, 4-46
-125 Flexible fluoropolymer...........o.cooiiiiii 4-47, 4-48
-770 CBRN fluoroelastomer............coooiviiiiiiii 4-49 10 4-51
-780 CBRN fluroelastomer ...........ccoooiiiiiiiiiii 4-52 to 4-54
-790 CBRN fluroelastomer ............ccoocoviiiiiiii 4-55 to 4-57
Caps
101A011 to 094 ENd caps ..o 4-58, 4-59
SSC Heat-shrinkable end caps .............ocoooiiiiiiiiii 4-60, 4-61
Boots
202A11110 196 Straight DOO ....v e 4-62
202C611 to 663 UNIDOOT 4-63
202D121 to 196 Straight, IPPed DOOT ... 4-64
202D211 to 299 Straight, lipped DOOt ... 4-65
202D921 to 963 Straight, Ipped bOOt ..o 4-66
202F211 to 274 Straight, IPPed DOOT ... 4-67
202G211 to 253 Straight, lipped DOOt ... 4-68
202G611 to 653 UNIDOOT 4-69
202K121 10 185 Straight, IPPed bOOT ... 4-70
214A011 to 052 D-subminiature, straight boot ..o, 4-71
214A311 10 352 D-subminiature, straight bOOt ..o 4-72
222A1111t0 196 Right-angled boot ..o 4-73
222D121 to 196 Right-angled, lipped boot ..., 4-74
222D211 to 299 Right-angled, lipped boot ..o 4-75
2220921 to 963 Right-angled, lipped boot ... 4-76
222F211 10 285 Right-angled, lipped boot ..o, 4-77
222K12110 185 Right-angled, lipped boot ... 4-78
234A011 to 071 D-subminiature, right-angled boot ..............cocoo, 4-79
234A111 10 152 D-subminiature, side-entry boot ... 4-80
234A611 10 671 D-subminiature, 90° end-entry boot ..., 4-81
242W042 to 063 45°angled DOOT ... .o 4-82
Micro Molded Shapes MICroDOOES ..o 4-83 to 4-87
Feedthroughs
207W213 to 256 Two-part feedthrough ... 4-88
CES Heat-shrinkable cable entry seals....................coocoeill 4-89 to 4-92
Transitions
301A011to 048 TArANSIHION L. 4-93
301A511t0 514 Slimline T transition ..o 4-94
322A112 10 158 THrANSItION L. 4-95
342A012 10 058 45° side-breakout transition ... 4-96
362A014 t0 114 30° side-breakout transition .............cooooviii 4-97
381A301 to 304 Slimline Y transition ..o 4-98
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382A012 to 046 Y AranSItiON .o 4-99
382C312, 322 & 332 SIMINe Y tranSition .......c..vvieie e 4-100
462A011 to 060 Transition, one to three cables ... 4-101
462A421 10 424 Slimline transition, one to three cables.......................ooo. 4-102
562A011 to 067 Transition, one to four cables. ..o 4-103
QFT Configurable heat-shrink transition .............................. 4-104, 4-105
SSB, T, F to 8S Chem-X Heavy Duty Breakout Boots ........................... 4-106, 4-107
Accessories
202W302 to 342 Heat-shrink bobbins ... 4-108, 4-109
400W242 Heat-shrink
POSITIONING FING  +. et 4-110, 4-111
RayOLOn Kits Roll-on sealing sleeve ...........ccoooiiiiii 4-112, 4-113
SEB Raychem Side Entry Bushing ........ooooiiiiii 4-114
shrinkHOoP Cable clamp
heat-shrink grommet ... 4-11510 4-117
XL Products Conversion Table ... 4-118, 4-119
Sigmaform Products Conversion Table. ... 4-120
Overview
TE heat-shrinkable molded All of these molded parts fit a

parts, with adhesive coating,
form a watertight seal, pro-
tecting cables and equipment
from corrosion

and mechanical abuse while
providing excellent electrical
insulating properties. Meeting
requirements for most mass-
transit, military, and
commercial marine
applications, Raychem brand
molded parts include:

m SSC end caps, which pro-
vide optimum waterproofing
and environmental protec-
tion for underwater, under-
ground, or outdoor applica-
tions. The end caps are
highly resistant to moisture,
fungus, and weathering.

m Heat-shrinkable boots and
transitions, which replace
tapes, mold-in-place epox-
ies, and grease. These
molded parts can be used
for cable breakouts, transi-
tions, and terminations. For
example, they provide reli-
able sealing to specific
altitudes on standard Navy
cable jackets and on lead,
steel, aluminum, copper,
and most elastomeric
insulation materials.

wide variety of applications.

To select the right part for
your application, follow these
steps:

m Select the necessary shape.

m Match the shape with the
appropriate material.

m Select a compatible adhe-
sive, if needed, to provide
additional environmental
protection. Adhesives
come either preinstalled or
as separate components
(see Section 5).

Also available is an extensive
line of adapters (see Section
6) and heat-shrinkable
tubings (see Section 3) to
further integrate and strength-
en harness assemblies.

Whatever your application, TE
molded parts almost always
meet the performance char-
acteristics you require, includ-
ing operation in low- and
high-temperature environ-
ments; mechanical strength;
resistance to fluids, flame,
and mechanical abuse;
environmental sealing; and
strain relief.
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General Information

Bulbous Molded Parts

TE bulbous-shaped molded
parts provide rugged
mechanical and environ-
mental protection, meet
numerous specifications,
and have been used suc-
cessfully in military wire and
cable harnesses for more
than 30 years.

Most connector strain relief
boots come in two versions:

m With an adapter lip
molded into the “H” end,
which locks into the
groove on the backshell
adapter (part number is
identified with a “D” or
“K).

m Without the adapter lip
(the boot may be installed
directly on the rear of
connector threads 12 mm
[.472] long or longer).
This part number is
identified with an “A.”

Many other optional fea-
tures are available, such
as molding ports and

drain holes. For other
modifications and custom
shapes, please contact TE.

-

Modifications

Certain variations of the
standard shapes, such

as shorter leg lengths or
specific over expansions,
are possible. Modifications
must be requested prior to
your order, for feasibility.

Molding Port
Modifications (-00)

Some specifications call for
potting the molded shape
with sealant to provide addi-
tional protection from mois-
ture. Most of the bulbous
boots and transitions can
be ordered with molding
ports for this purpose.

Drain Hole Modification (-88)

Some specifications require
drain holes in the molded
part to provide an exit for
condensation. Drain holes
must be requested when
you place your order.

Specials

Complete design, tooling,
and production of custom
molded shapes and special
adaptations are also possi-
ble. Estimates are made
upon request.
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General Information (Continued)

Breakout Boots

Heavy-duty breakouts
provide mechanical strain
relief and environmental
sealing for power cables
where the cable jacket is
cut back and conductors
broken out.

These boots are used
widely in ship building and
meet the requirements of
the following:

m Lloyd’s Register of
Shipping

m American Bureau of
Shipping (ABS)

m DOD-STD-2003
m SAE-AS-81765/1

Cable End Caps

Heat-shrinkable end caps
provide a reliable method of
sealing power cables,
pipes, conduit, and other
cylindrical objects against
corrosion and moisture
penetration.

Slim-Line Molded Parts

With their low profile, these
flexible molded parts
conform to cables better
and create less bulk at tran-
sition points and connectors
than bulbous molded parts.

TE molded parts are avail-
able in a variety of slim-line
shapes, including straight
and right-angle boots as
well as transitions. A small
family of parts can provide
a wide variety of expan-
sions (under expansion,
over expansion, cutoff).
Modifications are easily
provided.
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Boots

Selection Tables

Application

Family Description

Typical Shapes

Lipped boots for use with a circular adapter

202D121 to 196
222D121 to 196
202K121to 185
222K121 10 185
242W042 to 063

o

Nonlipped boots for use directly on a

circular connector

202A111 1o 196
222A1111t0 196

) (F

Low-profile lipped boots for use with a

circular adapter

202D211 to 299
222D211 to 299
202F211 to 274
222F211 to 285
202G211 to 253

[ —

Lipped boots for use with a

circular adapter

202D921 to 963
222D921 to 963

— —

Lipped boots with compressible design
for use with a circular adapter

202C611 to 663
202G611 to 653

CC0000T00m

Adapter boots for use with
D-subminiature connectors

214A011 to 052
234A011 to 071
214A311 to 352
234A111to 152
234A611 to 671

=
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Molded Parts

connectivity
Selection Tables (Continued)
Transitions
Application Family Description Typical Shapes
Breakout Boots SSB, T, F, 6S, 85 = S B
B = I\\E 4
301A011 to 048
"T" Transitions 301A511 to 514
322A112 to 158
30° Transitions 362A014 to 114 Q
U 381A301 to 304
Y” Transitions 382A012 to 046 K
r
,/ s
i
. e 462A011 to 060
3:1 Transitions 462A421 10 424 :
N \
M .,
%
4:1 Transitions 562A011 to 067
Shape Selection:
Other Products
Application Family Description Typical Shapes
Feedthroughs 207W213 to 256
and
CES
D-Subminiatures 214A011 to 052
End Caps 101A011 to 094
and
SSC ]
101A Series SSC Series

4-6
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connectivity

Molded Parts

Part Numbering System

2D 1 21 -3-01/42 -0

|
1
|
1

1 Color (0 = Black). Other colors factory quote

Optional Adhesive* Coating (precoated in factory)

Modification (available on request)
* Over expansion

e Cutoff

* Molding ports (injection and vent)

Material**
Size of Part in Family: From 11 (= smallest) to 99 (= largest)
Family Number

Type of Part:

A = Nonlipped boots/transitions
C = Lipped boot

D = Lipped boot

F = Lipped boot

K = Lipped boot

S = Rayaten

G = Lipped boot

W = Other shapes

Angle of Part:

All openings One opening
Circular Noncircular
0 = Straight 0 = Straight
2=90° 3=90°
4 =45’ 5 =45
6 =30 7 =30

*See section 5 for details on adhesives.
**See page 4-24 for details on materials.

Number of openings in the part

Catalog 1654025
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www.te.com

Dimensions are in millimeters
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connectivity M 0 Id e d Pa rtS

Visual Selection Guide

Boots:
Circular Connectors —
Lipped

Lipped Boots for Use
With an Adapter

N —_—

After recovery - [ — .— —

202D121 through 196~ 202D211 through 299  202D921 through 963 202K121 through 185

s suppiied m frowe: w (PSRN
After recovery J l % ey

222B012 through 063  222B112 and 123 222D121 through 196 222D211 through 299

- W =
8N -

222D921 through 963~ 222K121 through 185 242 A312 and 322

As supplied

After recovery

4-8
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connectivity

Molded Parts

Boots:

Circular Connectors —

Nonlipped

Nonlipped Boots for Direct
Attachment on Connectors

Visual Selection Guide (Continued)

As supplied

After recovery

= S—

= =

e——

202A011 through 096 202A111 through 196  202A212 through 264 202A312 through 364

As supplied

After recovery

e

p— —

202A915 202A921

B

[ —

203A021

As supplied

After recovery

-

——

203A211 203A312

204A011 204A311

As supplied

After recovery

=

—— [

204A511 204A612

>
= f

208A011 through 086 222A011

Catalog 1654025
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Visual Selection Guide (Continued)

Boots:
Circular Connectors —
Nonlipped (Continued)

Nonlipped Boots for Direct
Attachment on Connectors

As supplied

L5

After recovery

s Y|
JI
J
é

U

222A111 through 196 222A213 through 255 234A313 through 355 223A213 through 233  224A012

As supplied

1
) H

all
b v
Y

After recovery

226A075 228A011 through 097 242A142 243A012 & 022 246A166

As supplied

A

After recovery

202B521 through 598

Boots: Circular
Connectors—Slim-Line

After recovery “ _ e —————— d

202C611 through 633 202F211 through 274
202G621 through 653 202E334 through 346 202G211 through 253 222F211 through 285

4-10
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Visual Selection Guide (Continued)

Boots: Rectangular
Connectors

¥

As supplied

After recovery

e

214A011 214A124 214A311
through 052 and 133 through 352

- o
I

As supplied

b &

After recovery

214A814

As supplied

I

234A011 234A111 234A333 234A443
through 071

After recovery

¢ {

As supplied

After recovery

(Y §

234B111
4-11
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Visual Selection Guide (Continued)

Transitions: Bulbous

As supplied - ‘ == ==

301A011 through 048 302A012 through 037 302A214 322A012 through 037 322A112 through 158

As supplied

After recovery

322A315 322A412 through 434 322A514 322B813

As supplied ‘ E

323A222 341A015 342A012 through 058

After recovery

q

As supplied

T e E
=l T -

After recovery

A &

342A112 through 138 342A215 342A313 and 323  343A014 through 027 362A014 through 114
4-12
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connectivity

Molded Parts

Transitions: Bulbous
(Continued)

Visual Selection Guide (Continued)

As supplied

After recovery

== B == ES

i e - < -

381A115 382A012 through 046 402A013

363A018 381A015

As supplied

After recovery

_—

403A123 through 155 413A013 and 024

e
422A011

b
v

422A414

As supplied

After recovery

v F o T
<= T = v

422A616 422A716

422A813 423A014

423A117

As supplied

After recovery

-
=C T Ak

462A011 through 060 462A214
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Molded Parts

Visual Selection Guide (Continued)

Transitions: Bulbous

(Continued)

As supplied

After recovery

e =
==  —&

502A812 through 845 522A013 561A017

As supplied

After recovery

e == ==

*_ﬁﬂ—

562A011 through 067 602A012 602A022 602A114 602A212

As supplied

After recovery

T == 2 aaae s

622A014 703A155 704A011 and 012 902A014

Transitions: Slim-Line

As supplied

After recovery

= o =
T >

301A511 through 514  381A301 through 304  462A421 through 424

4-14
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connectivity

Molded Parts

Covers

Visual Selection Guide (Continued)

«
As supplied i - g m
®
After recovery - - ‘
102A911 102A951 102A961 102A962 102A981
As supplied [p— u ﬂ !
After recovery et a‘“‘ ﬂ ¢
102A992 102A993 102A994 202A817

As supplied

After recovery

-

Gl
-

220A012 through 023 234A211

=
-

234B111 and 122

Yo

254A015

As supplied

After recovery

T
o B s e

- =

401A112 and 402A212

302A734
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Visual Selection Guide (Continued)

Covers (Continued)

As supplied = == ﬂ ﬁ % @ d

After recovery _ m ﬁé “E

401A212 and 403A312 401A414 403A016 501A012 and 502A212

i - ma-‘g
As supplied oo ;

After recovery ﬁ X

601A012

Sleeves
As supplied ﬁ
After recovery v e
201A711 through 792 202B811 through 821
As supplied ﬂ ﬂ
After recovery E‘IE iﬁ
@&
207W213 through 264  207W213-x-01 through
with A-type nut 264-x-01 with B-type nut
4-16
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connectivity

Visual Selection Guide (Continued)

Caps

[EER—

After recovery

101A011 thru 094

Miscellaneous

L J

204A711 and 002A011
Riser and Plug
(Not heat-shrinkable)

SHEd PIPIOA
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- TE Molded Parts

connectivity

Visual Selection Guide (Continued)

Selected Molded Shapes
Families

Y Y

202A111 through 196  Nonlipped boot

After recovery

As supplied @ a 3 a

a
After recovery ‘ ‘ . i

202D121 through 196 Lipped boot

4-18
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connectivity

Molded Parts

Visual Selection Guide (Continued)

Selected Molded Shapes

Families (Continued)

As supplied

After recovery

l > ar1808888
| \ H!l“llxt

202A212 through 264 Nonlipped boot 202D211 through 299 Lipped boot

15488
[])

As supplied

After recovery

TEY clll'..
Liyy gy

202D921 through 963  Lipped boot 202K121 through 185 Lipped boot

As supplied

After recovery

i16¢d0 8009 s0add
AL AL T X ¥ JPIFr G igs

207W213 through 264  Feedthrough 214A011 through 052 Rectangular boot

As supplied

After recovery

uoll'... '.'..
TN

222A111 through 196 90° boot nonlipped 222A213 through 255 90° boot nonlipped
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
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Visual Selection Guide (Continued)

Selected Molded Shapes
Families (Continued)

S ] 1 1] BT |
'|'|"n“ "rrPE P f '

222A313 through 355 90° boot nonlipped 222D121 through 196  90° boot lipped

THHIT] ] BYYY

1”””11‘ b4 b )

222D211 through 299  90° boot lipped 222D921 though 963  90° boot lipped

ST | NS
After recovery Fr ? r f f ? - T T

222K121 through 185 90° boot lipped 301A011 through 048 T transition
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Molded Parts

Table 1. Boots

Boot Adapter Selection Tables

i Dimensions Fits Adapter
Boot Mgtagl"al Part Cable Order Number
e Number “Range O solld coiling  Shisided  TnelLock
202C611 4.83-9.65[.19-.38] 120.65 [4.75] — — 04 04
202C621 8.13-16.26 [.32-.64]  133.35[5.25] 12 12—14 06-08 04-07
50, 51 202C632 12.70-25.40 [.50-1.00]  146.05 [5.75] 14-16 16-18 10-14 10-16
71 202C642 17.53-35.05[.69-1.38]  158.75 [6.25] 18-20 20 12-18 12-18
202C653 22.35-44.20[.88-1.74]  171.45[6.75] 22-32 22-32 18-20 16-20
Uni-boot 202C663 22.86-55.63[.90-2.19] 236.22[9.30] 24, 28, 31 32,36 — —
202G621 8.13-16.26 [.32-.64]  133.86 [5.27] 12-14 12-14 06-08 04-07
202G632 12.70-25.40 [.50-1.00]  151.13[5.95] 16 16-18 10-14 08-12
55,780,790  202G642 17.53-35.05[.69-1.38] 157.23[6.19] 18-20 20 12-18 12-18
202G653 22.35-44.20[.88-1.74]  170.18[6.70] 22-32 22-32 18-20 16-22
— — — 16-24, 61 22-28, 61 — —
202F211 6.60-15.75[.26-.62]  105.16 [4.14] 10 08-10 04-07 04-07
202F221 7.62-19.30[.30-.76] 123.95[4.88] 12-14 12-14 07-10 05-08
202F232 8.89-22.86 [.35-.90]  146.30 [5.76] 16 16-18 10-14 08-12
50, 51 202F242 10.16-27.18 [.40-1.07] 172.21[6.78] 18-20 20 12-18 12-16
Low-profile. 71 202F253 10.92-29.97 [.43-1.18]  185.16 [7.29] 22 22 18-20 16-18
Straight ’ 770 202F263 12.70-36.83 [.50-1.45]  213.61[8.41] 24-28 24-28 20 18-20
202F274 14.99-42.93[.59-1.69]  203.20 [8.00] 24 32 — —
202G221 7.62-19.30 [.30-.76] 121.16 [4.77] 12-14 12-14 07-10 05-08
202G232 8.89-22.86 [.35-.90]  138.68 [5.46] 16 16-18 10-14 10-12
55 202G242 10.16-27.18 [.40-1.07]  159.51 [6.28] 18-20 20 14-18 12-16
780, 790 202G253 10.92-29.97 [.43-1.18]  177.80[7.00] 22-28 22-24 16-20 16-18
— — — 16-20 20-24 — —
222F211 6.60-15.75[.26-.62]  105.16 [4.14] 10 08-10 04-07 04-07
222F221 7.62-20.83[.30-.82] 123.95[4.88] 12-14 12-14 07-10 05-10
222F232 8.89-22.86 [.35-.90]  146.30 [5.76] 16 16-18 10-14 08-12
Low-profile, 50, 51 222F242 10.16-27.18 [.40-1.07] 172.21[6.78] 18-20 20 12-18 12-16
90° 71 222F253 10.92-29.97 [.43-1.18]  185.16 [7.29] 22 22 18, 20 16-18
770 222F263 12.70-36.83 [.50-1.45]  213.61[8.41] 24-28 24-28 20 18, 20
222F274 14.99-42.43[.59-1.69]  224.54 [8.84] 24 32 — —
222F285 17.53-61.21[.69-2.41]  227.33[8.95] 24-32 32-40 — —

(continued on next page)
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connectivity

Molded Parts

Boot Adapter Selection Tables (Continued)

Table 1. Boots (Continued)

i Dimensions Fits Adapter
Boot Mgtagl"al Part Cable Order Number
e Number “Range O solld coiling  Shisided  TnelLock
202D211 6.60-15.75[.26-.62]  105.92 [4.17] 08 08-10 06-07 04-07
202D221 7.62-19.30 [.30-.76] 121.16 [4.77] 08-10 08-10 08 06-07
202D232 8.89-22.86 [.35-.90]  138.68 [5.46] 10-12 10-12 10-12 08-10
202D242 10.16-27.18 [.40-1.07] 159.51 [6.28] 12-14 12-14 12-14 10-12
Low-profile, 3,425 202D253 10.92-29.97 [.43-1.18]  177.80[7.00] 16-18 16-18 16-18 14-16
Straight -12,-100 202D263 12.70-36.83 [.50-1.45]  203.20 [8.00] 20-22 20-22 18-20 18-20
202D274 14.99-42.93 [.59-1.69] 203.20 [8.00] 24 28 22-24 22-24
202D285 18.29-55.88 [.72-2.20]  203.20 [8.00] 28 32-34 28 —
202D296 20.07-59.69 [.79-2.35]  203.20 [8.00] — 40 — —
202D299 23.37-72.39 [.92-2.85] 203.20 [8.00] — 44 — —
222D211 6.60-15.75[.26-.62]  105.16 [4.14] 08 08-10 06-07 04-07
222D221 7.62-19.30 [.30-.76]  123.95 [4.88] 08-10 08-10 08 06-08
222D232 8.89-22.86 [.35-.90] 146.30 [5.76] 10-12 10-12 10-12 08-10
222D242 10.16-27.18 [.40-1.07]  172.21[6.78] 12-14 12-14 12-14 10-12
Low-profile, 345 222D253 10.92-29.97 [.43-1.18]  185.16 [7.29] 16-18 16-18 16-18 14-16
90° 12 1100 222D263 12.70-36.83 [.50-1.45] 213.61 [8.41] 20-22 20-22 18-20 18-20
222D274 14.99-42.93 [.59-1.69] 224.54 [8.84] 24 28 22-24 22-24
222D285 18.29-55.88[.72-2.20] 227.33[8.95] 28 32-34 28
222D296 20.07-59.69 [.79-2.35]  233.43[9.19] — 40 — —
222D299 23.37-72.39[.92-2.85]  203.20 [8.00] — 44 — —
202D121 6.10-19.05 [.24-.75] 38.10[1.50] — 08 04-05 04-07
202D132 7.11-23.37 [.28-.92] 54.86 [2.16] 08 10 06-07 06-08
202D142 7.62-25.15 [.30-.99] 66.80 [2.63] 10 12-14 09-10 07-10
202D153  8.89-30.48 [.35-1.20] 80.10[3.15] 12-14 16-18 11-14 10-12
202D163 10.41-34.29 [.41-1.35] 1083.63 [4.08] 16-18 20-22 15-16 14-16
202D174 10.41-34.29 [.41-1.35]  103.63 [4.08] 16-18 20-22 15-16 14-16
Bulbous, 3.4.05 202D185 20.83-53.34[.82-2.10] 165.10[6.50] — — 24 24
Straight 12 1100 202D196 25.91-69.85 [1.02-2.75] 177.80 [7.00] — — — —
202K121 6.10-19.05 [.24-.75] 38.10[1.50] — 08 04-05 04-07
202K132 7.11-23.37 [.28-.92] 54.86 [2.16] 08 10 06-07 06-08
202K142 7.62-25.15 [.30-.99] 66.80 [2.63] 10 12-14 09-10 07-10
202K153 8.89-30.48 [.35-1.20] 80.10[3.15] 12-14 16-18 11-14 10-12
202K163 10.41-34.29 [.41-1.35]  103.63 [4.08] 16-18 20-22 15-16 14-16
202K174  10.41-34.29 [.41-1.35] 1083.63 [4.08] 16-18 20-22 15-16 14-16
202K185 20.83-53.34[.82-2.10]  165.10[6.50] — — 24 24
222D121 6.10-19.05 [.24-.75] 21.34[0.84] 08 04-05 04-07
222D132 7.11-23.37 [.28-.92] 33.78 [1.33] 08 10 06-07 05-08
222D142 7.62-25.15 [.30-.99] 36.58 [1.44] 10 12-14 09-10 08-10
Bulbous, 3.4.05 222D153  8.89-30.48 [.35-1.20] 43.69[1.72] 12-14 16-18 11-14 10-14
90° 12 1100 222D163 10.41-34.29 [.41-1.35] 53.59 [2.11] 16-18 20-22 15-16 14-18
222D174 16.26-44.96 [.64-1.77] 77.98 [3.07] 20-24 24 18-22 18-22
222D185 20.83-53.34 [.82-2.10] 97.54 [3.84] — — 24 24
222D196 25.91-69.85 [1.02-2.75] 117.86 [4.64] — — — —
222K121 6.10-19.05 [.24-.75] 21.34[0.84] 08 04-05 04-07
222K132 7.11-23.37 [.28-.92] 33.78 [1.33] 08 10 06-07 05-08
222K142 7.62-25.15 [.30-.99] 36.58 [1.44] 10 12-14 09-10 08-10
222K152 8.89-30.48 [.35-1.20] 43.69[1.72] 12-14 16-18 11-14 10-14
222K163 10.41-34.29 [.41-1.35] 53.59 [2.11] 16-18 20-22 15-16 14-18
222K174  16.26-44.96 [.64-1.77] 77.98 [3.07] 20-24 24 18-22 18-22
222K185 20.83-53.34 [.82-2.10] 97.54 [3.84] — — 24 24
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Table 2.

Determining when
Shims should be used

Boot Adapter Selection Tables (Continued)

Part No. Cable Range Requiring Shim Type of Shim
202C611 * 3.81-4.83[.15-.19] Tubing
202C621 * 6.35-8.13 [.25-.32] Tubing
202C632 * 9.65-12.70 [.38-.50] Tubing
202C632 * 3.30-9.65 [.13-.38] 202E334
202C632 * 14.48-17.53 [.57-.69] Tubing
202C642 * 9.91-14.48 [.39-.57] 202E346
202C642 * 3.30-9.65 [.13-.38] 202E344
202C642 * 19.30-22.35 [.76-.88] Tubing
202C653 * 9.91-19.30 [.39-.76] 202E346
202C663 17.53-22.86 [.69-.90] Tubing
202D211/202F211 5.08-6.60 [.20-.26] Tubing
222D211/222F211 1 5.08-6.60 [.20-.26] Tubing
202D221/202F221 + 5.84-7.62 [.23-.30] Tubing
222D221/222F221 t 5.84-7.62 [.23-.30] Tubing
202D221/202F221 1 5.92 [.233] Tubing
222D221/222F221 + 5.92 [.233] Tubing
202D232/202F232 t 6.86-8.89 [.27-.35] Tubing
222D232/222F232 1 6.86-8.89 [.27-.35] Tubing
202D242/202F242 t 7.87-10.16 [.31-.40] Tubing
222D242/222F242 t 3.30-7.87 [.13-.31] 202E334
202D253/202F253 1 8.38-10.92 [.33-.43] Tubing
222D253/222F253 t 3.30-8.38 [.13-.33] 202E334
202D263/202F263 9.65-12.70 [.38-.50] Tubing
222D263/222F263 3.30-9.65 [.13-.38] 202E334
202D274/202F274 11.43-14.99 [.45-.59] Tubing
222D274/222F274 9.91-11.43 [.39-.45] 202E346
222D274/222F274 3.30-9.65 [.13-.38] 202E344
222D274/222F274 13.46-17.53 [.53-.69] Tubing
222D285/222F285 9.91-13.46 [.39-.53] 202E346
222D285/222F285 3.30-9.65 [.13-.38] 202E344
222D1XD/222D1XX — Use tubing as a shim if necessary

* These ranges also apply to the 202G6XX series of boots.
+ These ranges also apply to the 202G2XX series of boots.

Catalog 1654025
Revised 3-13

www.te.com

Dimensions are shown for
reference purposes only.

Specifications subject
to change.

Dimensions are in millimeters
unless otherwise specified.

USA: +1 800 522 6752

Asia Pacific: +86 0 400 820 6015

UK: +44 800 267 666

For additional support numbers

please visit www.te.com

4-23

SHEd PIPIOA



= TE

connectivity

Molded Parts

Material Selection Table

Applications TE offers Raychem brand products in a variety of materials to enable designers and
material specifiers to obtain optimum performance.
Material* Characteristics

-3 Molded Part Material

A general purpose, heat-shrinkable semi rigid and flame retarded polyolefin molding compound with
good resistance to fluids and heat. -3 molded parts are ideal for use in applications where toughness
combined with resistance to occasional exposure to fluids or heat is required. -3 molded parts are
recommended for use in System 10.

-3S Molded Part Material

A general purpose, heat-shrinkable flame retarded, polyolefin compound used to make shielded
molded parts.-3S molded parts form part of the Rayaten shielding system and are ideal for use in
applications where toughness combined with resistance to occasional exposure to fluids or heat is
required. -3S molded parts are recommended for use in System 10.

-4 Molded Part Material

A general purpose, heat-shrinkable flexible and flame retarded polyolefin molding compound with good
resistance to fluids and heat. -4 molded parts are ideal for use in applications where toughness
combined with resistance to occasional exposure to fluids or heat is required. -4 molded parts are
recommended for use in System 10.

-6 Molded Part Material

Designed for use in applications where extreme flexibility is required. The parts provide excellent strain
relief and sealing over a broad temperature range and remain flexible at very low temperatures. The
standard color is black.

-8 Molded Part Material

For use in outer space, where use of low outgassing components is required. The parts provide
excellent strain relief at connector cable terminations. Please contact TE for available shapes. The
standard color is black.

-12 Molded Part Material

A high temperature, heat-shrinkable, flexible, flame retarded, fluoroelastomeric molding compound with
excellent resistance to long term fluid immersion and heat exposure. A wide range of shapes are
available in this material. -12 molded parts are recommended for use in System 200.

-25 Molded Part Material

A heat-shrinkable, semi rigid, fluid and temperature resistant, elastomeric molding compound,
designed to offer excellent performance in harsh environments. Ideal for use in military vehicles where
high temperatures and long term exposure to hot fluids is expected. A wide range of shapes are
available in this material. -25 molded parts are recommended for use in System 25.

-25S Molded Part Material

A heat-shrinkable, semi rigid, fluid and temperature resistant, elastomeric compound, used to make
shielded molded parts. -25S molded parts form part of the Rayaten shielding system and are ideal for
use in military vehicles where high temperatures and long term exposure to hot fluids is expected.
-258 molded parts are recommended for use in System 25.

-50 Molded Part Material

A heat-shrinkable, highly flexible, fluid and temperature resistant, VPB molding compound, ideal for use
in general purpose and high temperature military applications where exposure to petroleum based
solvents is expected. Uniboots and a wide range of low profile shapes are available in this material.

-50 molded parts are recommended for use in System 30.

-51 Molded Part Material

A heat-shrinkable, rugged, flexible, fluid and temperature resistant, EPB molding compound, ideal for
use in general purpose applications where exposure to petroleum based solvents is expected.
Uniboots and a wide range of low profile shapes are available in this material. -51 molded parts are
recommended for use in System 20.

-55 Molded Part Material

A heat-shrinkable, flexible, flame retarded, fluid and high temperature resistant, modified fluoropolymer
molding compound. A wide range of shapes is available. -55 molded parts are recommended for use
in System 300.

-71 Molded Part Material

A heat-shrinkable, flexible, fluid and temperature resistant, polyolefin molding compound, ideal for use
in general purpose applications where a good balance of fluid and heat resistance properties is
required. Uniboots and a wide range of low profile shapes are available. -71 molded parts are suitable
for use in System 10.

-100 Molded Part Material

A heat-shrinkable, semi flexible, low fire hazard molding compound designed to offer excellent fire
safety characteristics combined with low smoke and low acid gas emission -100 also exhibits good
mechanical and fluid resistance properties. A wide range of shapes are available in this material. -100
molded parts are recommended for use in System 100.

-100S Molded Part Material

A heat-shrinkable, semi flexible, low fire hazard compound used to make shielded molded parts. 100S
molded parts form part of the Rayaten shielding system and are designed to offer excellent fire safety
characteristics combined with low smoke and low acid gas emission. -100S also exhibits good mech-
anical and fluid resistance properties. -100S molded parts are recommended for use in System 100.

-125 Molded Part Material

A heat-shrinkable, flame retarded, fluid and high temperature resistant, modified fluoropolymer molding
compound. A range of shapes are available. -125 molded parts are recommended for use in System
300.

-130 Molded Part Material

Non flame-retarded molded material. Low shrink temperature.

-770 Molded Part Material

NBCCS resistant material rated to 125°C, Part of System 770.

-780 Molded Part Material

NBCCS resistant material rated to 175°C, Part of System 780.

-790 Molded Part Material

NBCCS resistant material rated to 200°C, Part of System 790.

*Check with specific part page for applicable materials.
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-3

Semi-Rigid Modified
Polyolefin

Product Facts

m Heat-shrinkable
m Semi-Rigid

m Flame Retardant

m Good resistance to fluids
and heat

Applications

TE molded parts in -3
material are designed for
use in general harnessing
applications where tough-
ness is required and
systems are occasionally
exposed to fluids or heat.
The adhesive-lined parts
provide excellent sealing

and strain relief at connec-
tor-cable terminations and
transitions. A wide range of
shapes are available in this
material. The standard color

Installation

-3 molded parts will shrink
on the application of heat
above 125°C [257°F].

Recommended installation
temperature: 150°C [302°F]

Z]

Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

is black.
Available in: Americas Europe Asia Pacific
n n n
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Specifications/Approvals

Product Characteristics

Materials
-3 (Continued)
b\ Y Military TE
UL
SAE-AS81765/1, Type |
224, File E85381 Def. Stan. 59-97 Issue 3 Type DA (Europe) RT-301

BS-G-198-5-DA (Europe)

SAE-AS85049/ 140, 141, 142

(material designator A)

Specification Requirements

Test Method

Tensile strength

10.5 MPa (min.)

ISO 37; ASTM D 412

Ultimate elongation

250% (min.)

ISO 37; ASTM D 412

Physical 2% secant modulus 80-160 MPa ASTM D 882

Specific gravity 1.4 (max.) ISO 1183; ASTM D 792

Heat aging for 168 h at 175°C [347°F]  Ultimate elongation 150% (min.) ISO 188, ISO 37
Thermal Heat shock for 4 h at 225°C [437°F] No dripping, cracking, or flowing ASTM D 2671

Low-temperature flex at -55°C [-67°F]  No cracking during mandrel bend RK-6703, CL 2.7: RT-301 Sec. 4.3.4

Flammability Self-extinguishing RK-6703, CL 2.8: ASTM D 635
Electrical Electric strength 8 MV/m (min.) IEC 243

— 0.5% (max.) ISO 62

Water absorption

Aviation fuel F40

Tensile strength 8.5 MPa (min.)
Ultimate elongation 200% (min.)

ISO 1817 and ISO 37
after immersion for 24 h at 23°C [73°F]

Fluid resistance

Lubricating oil O-149

Tensile strength 8.5 MPa (min.)
Ultimate elongation 200% (min.)

ISO 1817 and ISO 37
after immersion for 24 h at 23°C [73°F]

Phosphate ester hydraulic fluid
(DTD 900/4881A)

Tensile strength 8.5 MPa (min.)
Ultimate elongation 200% (min.)

ISO 1817 and ISO 37
after immersion for 24 h at 23°C [73°F]

Catalog 1654025
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Materials

Flexible Polyolefin

Product Facts

m Heat-shrinkable
m Flexible

m Flame Retardant

m Good resistance to fluids
and heat

-4

Applications

TE molded parts in -4
material are designed for
use in general harnessing
applications where tough-
ness is required and systems
are occasionally exposed
tofluids or heat. The adhe-
sive-lined parts provide
excellent sealing and strain
relief at connector-cable
terminations and transitions.

A wide range of shapes are
available in this material.
The standard color is black.

Available in: Americas

Installation

-4 molded parts will shrink
on the application of heat
above 100°C [212°F].

Recommended installation
temperature: 150°C [302°F]

Europe

\

Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

Asia Pacific
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-4 (Continued)
Specifications/Approvals
KN Military TE
UL
224, File E85381 SAE-AS81765/1, Type I RT-1304

— SAE-AS85049/ 140, 141, 142
(material designator B)

Product Characteristics

Specification Requirements Test Method
Tensile strength 1800 psi (min.) ASTM D 412
Physical Ultimate elongation 400% (min.) ASTM D 412
Specific gravity 1.3 (max.) ASTM D 792
Heat aging for 168 h at 175°C [347°F] Ultimate elongation 300% (min.) RT 1304 Sec. 4.3.3
Thermal Heat shock for 4 h at 225°C [437°F] No dripping, flowing, or cracking RT 1304 Sec. 4.3.5
Low-temperature flex at -55°C [-67°F] No cracking RT 1304 Sec. 4.3.4
Flammability (burn time) Average flame time: 120 s (max.) ASTM D 635
Electrical Dielectric strength 350 V/mil (min.) ASTM D 149
Water absorption — 0.3% (max.) ASTM D 570

JP-4 fuel, aviation gasoline, water,
hydraulic fluid

Tensile strength 8.5 MPa psi (min.)

Ultimate elongation 200% (min.) RT-1304 Sec. 4.3.3

Fluid resistance
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-12

Modified Fluoroelastomer

Product Facts

m Heat-shrinkable, flexible,
fluid-resistant modified
fluoro-elastomer

m Excellent resistance to long-
term fuel immersion

Applications Installation
TE -12 molded parts with -12 molded parts will shrink
fluoroelastomers are on the application of heat

designed to be used in con-  above 175°C [347°F].

junction with tubing made Recommended installation

from fluoroelastomers or . ° o
multi-conductor cable jack- temperature: 220°C [428°F]

ets and a suitable adhesive
in System 200.

This system provides
excellent resistance to
elevated temperatures and
continuous fuel immersion.
Available in a wide range
of configurations, -12
molded parts will operate
from -55°C [-67°F] to 200°C
[392°F]. The standard color

Operating Temperature Range

-55°C to 200°C
[-67°F to 392°F]

is black.
Available in: Americas Europe Asia Pacific
n n n
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-12 (Continued)
Specifications/Approvals Military TE
SAE-AS81765/4 RT-1312
Def. Stan. 59-97 Issue 3 Type DD (Europe) —
BS-G-198-5-DD-P (Europe) —
SAE-AS85049/ 140, 141, 142 —
(material designator D)
Product Characteristics
Specification Requirements Test Method
Tensile strength 12.4 MPa (min.) ISO 37
Physical Ultimate elongation 300% (min.) ISO 37
¥ 2% secant modulus 70 MPa (max.) ASTM D 882
Specific gravity 1.95 (max.) ISO 1183
Heat aging for 168 h at 250°C [482°F]  Ultimate elongation 250% (min.) ISO 188, ISO 37
Thermal Heat shock for 4 h at 300°C [572°F] No dripping, cracking, or flowing ASTM D 2671
Low temperature flex at -55°C [-67°F]  No cracking ASTM D 2671
Flammability (burn time) 30 s (max.) ASTM D 635
Electrical Electric strength 8 MV/m (min). IEC 243
Water absorption — 0.5% (max.) ISO 62
i Tensile strength 11 MPa (min.) ISO 1817
Aviation fuel F40 Ultimate elongation 200% (min.) after immersion for 24 h at 23°C [73°F]
; : i ~ati 0. Tensile strength 11 MPa (min.) ISO 1817
Fluid resistance Lubricating il O-149 Ultimate elongation 200% (min.) after immersion for 24 h at 93°C [200°F]
Tensile strength 11 MPa (min.) ISO 1817

Hydraulic fluid H515

Ultimate elongation 200% (min.)

after immersion for 24 h at 93°C [200°F]
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Fluid-Resistant Modified
Elastomer

Product Facts

m Heat-shrinkable, semi-rigid,
chemical- and abrasion-
resistant molded shapes

m Excellent resistance to high-
temperature fluids

m Resistance to long-term
exposure at elevated
temperatures

Applications

TE heat-shrinkable molded
parts in -25 material are
designed to be used in
conjunction with other
System 25 components
such as DR-25 tubing and
S1125 adhesive, providing
a complete cable harness
system capability.

-25 parts have been
specifically formulated

and designed to provide
optimum high-temperature
fluid resistance and long-
term heat resistance.

This unique balance of
properties makes -25 parts
particularly suitable for
sealing and strain relief

at connector-cable
terminations and cable-to-
cable transitions on military
vehicle cables and
harnesses. Available in a
wide range of configura-
tions, -25 parts will operate
from -75°C to 150°C [-103°F
to 302°F] for long periods.
The standard color is black.

Available in: Americas

Installation

-25 molded parts will shrink
on the application of heat
above 135°C [275°F].

Recommended installation
temperature: 175°C [347°F]

Europe

Operating Temperature Range

-75°C to 150°C
[-103°F to 302°F]

Asia Pacific

Catalog 1654025
Revised 3-13
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-25 (Continued)

Specifications/Approvals Military TE
VG95343 Parts 6, 7, 8 and 9 (Europe) RW-2070
Def Stan 59-97, Issue 3, Type DE (Europe) —
BSG-198-5-DE-P —
SAE-AS85049/ 140, 141, 142 —
(material designator H)

Product Characteristics

Specification Requirements Test Method

Tensile strength 15 MPa (min.) ASTM D 412

Physical Ultimate elongation 350% (min.) ASTM D 412
Specific gravity 1.5 (max.) ASTM D 792
Heat aging for 168 h at 150°C [302°F Ultimate elongation 300% (min.) ASTM D 412

Thermal Heat shock for 4 h at 225°C [437°F] No dripping, cracking, or flowing ASTM D 2671
Low-temperature flex for 4 h at -70°C [-94°F]  No cracking during mandrel bend ASTM D 2671
Flammability (burn time) 120 s (max.) ASTM D 635

Electrical Electric strength 8 MV/m ASTM D 149
Aviation fuel JP-4 Tensile strength 12 MPa (min.) ASTM D 412
(MIL-T-5624) Ultimate elongation 300% (min.) after immersion for 24 h at 25°C [77°F]
Hydraulic fluid Tensile strength 12 MPa (min.) ASTM D 412

Fluid resistance (MIL-H-6083) Ultimate elongation 300% (min.) after immersion for 24 h at 25°C [77°F]
Diesel fuel Tensile strength 12 MPa (min.) ASTM D 412
(VV-F-800 No 2) Ultimate elongation 300% (min.) after immersion for 24 h at 50°C [122°F]
Automotive gasoline Tensile strength 12 MPa (min.) ASTM D 412
(MIL-G-3056) Ultimate elongation 300% (min.) after immersion for 24 h at 25°C [77°F]

4-32
Catalog 1654025 Dimensions are shown for ~ Dimensions are in millimeters ~ USA: +1 800 522 6752 For additional support numbers
Revised 3-13 reference purposes only. unless otherwise specified. Asia Pacific: +86 0 400 820 6015  please visit www.te.com
Specifications subject UK: +44 800 267 666

www.te.com to change.



= TE

connectivity M ate r|a | S

-258

Fluid-Resistant Screened
Elastomer

Product Facts
m Fuel and heat resistance
m RFI, EMI protection

Applications Operating Temperature Range
Rayaten screened molded -55°C to 150°C
parts in -25S material are [-67°F to 302°F]

designed for use with
FDR-25 or DR-25 jacketed
screened multiconductor
cable and S1125 adhesive
to provide a complete high-
performance harness
system offering high levels
of RFl and EMI protection.
This -25 material provides
optimum high-temperature
fluid-resistance and long-
term heat-aging properties.
The material is particularly
suitable for providing
encapsulation, mechanical
protection, and strain

relief on terminations and
cable transitions in harsh
environments.The standard
color is black. Products
made from this material are
normally used in an assembly
(see section 7).

Available in: Americas Europe Asia Pacific
n n n
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-258 (Continued)
Specifications/Approvals Military TE
VG 95343 Pt. 20, Pt. 22 RW-2077

Product Characteristics

Screening effectiveness in dB at

Specification
Requirements*

30 MHz (min.)

3 KHz to >30 MHz to
100 MHz (min.)

Initial values

Tensile strength: 12 MPa (min.)

Ultimate elongation: 400% (min.)

Metal adhesion: 15 N/cm (min.)

Shielding effectiveness

75 70

Heat shock (1/2 h at 200°C [392°F])

Thermal

Tensile strength: 12 MPa (min.)

Ultimate elongation: 400% (min.)

Shielding effectiveness

75 70

Heat aging (168 h at 160°C [320°F])

Tensile strength: 12 MPa (min.)

Ultimate elongation: 400% (min.)

Shielding effectiveness

75 70

3 thermal cycles of -75°C to 150°C
[-103°F to 302°F]

Shielding effectiveness

75 70

Immersion in the following fluids for 24 h:

Lubricating oil (O-156, at 100°C [212°F])

Tensile strength: 10 MPa (min.)

Ultimate elongation: 300% (min.)

Shielding effectiveness

Hydraulic fluid H515, at 50°C [122°F]

Tensile strength: 10 MPa (min.)

Ultimate elongation: 300% (min.)

Shielding effectiveness

Chemical
Aviation fuel JP4 F40, at 23°C [73°F]

Tensile strength: 10 MPa (min.)

Ultimate elongation: 300% (min.)

Shielding effectiveness

Diesel fuel F54, at 23°C [73°F]

Tensile strength: 10 MPa (min.)

Ultimate elongation: 300% (min.)

Shielding effectiveness

1, 1, 1, trichloroethane (1 h, at 23°C [73°F])

Tensile strength: 10 MPa (min.)

Ultimate elongation: 300% (min.)

Shielding effectiveness

*Values quoted are for the polymer/metal composite in all cases when terminated using epoxy adhesives.
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-50

Fluid-Resistant Modified
Elastomer

Product Facts

m Excellent heat and fluid
resistance

m Low profile
m Rugged
m Lightweight

Applications Installation

A high-performance blend -50 molded parts will shrink
of fluoroelastomers and on the application of heat
other polymers, TE -50 above 150°C [302°F].
m?te”a' offers excellent . Recommended installation
fluid and temperature resist- temperature is 175°C

ance. Itis suitablelf'or use [347°F]
in most areas of military

vehicle harnessing. This

material is available in the

Uniboot shape and should

be chosen in applications

that use System 30 compo-

nents. The standard color

Operating Temperature Range

-55°C to 150°C
[-67°F to 302°F]

is black.
Available in: Americas Europe Asia Pacific
n n n
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-50 (Continued)
Specifications/Approvals Specification TE
SC-X-15111 (U.S)) RT-1313

Product Characteristics

Specification Requirements Test Method

Tensile strength 15 MPa (min.) ASTM D 412

Physical Ultimate elongation 350% (min.) ASTM D 412
Specific gravity 1.5 (max.) ASTM D 792
Heat aging for 168 h at 150°C [302°F] Ultimate elongation 300% (min.) ASTM D 412

Thermal Heat shock for 4 h at 225°C [437°F] No dripping, cracking, or flowing ASTM D 2671
Low-temperature flex for 4 h at -70°C [-94°F] No cracking during mandrel bend ASTM D 2671
Flammability (burn time) 120 s (max.) ASTM D 635

Electrical Electric strength 8 MV/m ASTM D 149
Aviation fuel JP-4 Tensile strength 12 MPa (min.) ASTM D 412
(MIL-T-5624) Ultimate elongation 300% (min.) after immersion for 24 h at 25°C [77°F]
Hydraulic fluid Tensile strength 12 MPa (min.) ASTM D 412

Fluid resistance (MIL-H-6083) Ultimate elongation 300% (min.) after immersion for 24 h at 25°C [77°F]
Diesel fuel Tensile strength 12 MPa (min.) ASTM D 412
(VV-F-800 No 2) Ultimate elongation 300% (min.) after immersion for 24 h at 50°C [122°F]
Automotive gasoline Tensile strength 12 MPa (min.) ASTM D 412
(MIL-G-3056) Ultimate elongation 300% (min.) after immersion for 24 h at 25°C [77°F]
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Chemical-Resistant
Fluoroelastomer

Product Facts

m Excellent fuel resistance

m Low profile
m Rugged
m Lightweight

-51

Applications

A high-performance
elastomeric blend of
polymers, TE -51 material
offers excellent fluid
resistance.

It is suitable for use in most
areas of military vehicle
harnessing. This material
is available in the Uniboot
range and other slimline
boots and transitions. The
standard color is black.

Available in: Americas

Installation

-51 molded parts will shrink
on the application of heat
above 135°C [275°F].

Recommended installation
temperature is 150°C
[302°F]

Europe

Operating Temperature Range

-55°C to 135°C
[-67°F to 275°F]

Asia Pacific
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-51 (Continued)

Specifications/Approvals Specification

TE

SC-X-15112 (U.S.)

RT-1321

Product Characteristics

Specification Requirements

Test Method

Tensile strength 1500 psi (min.) ASTM D 412
Physical Ultimate elongation 300% (min.) ASTM D 412
Specific gravity 1.6 (max.) ASTM D 792
coaaang o9 21O AT Lo gl g T S i3)
Thermal Heat shock for 4 h at 200°C [392°F] No dripping, flowing, or cracking RT-1321 Sec. 4.3.5
Low-temperature flex for 4 h at -55°C [-67°F] No cracking RT-1321 Sec. 4.3.4
Flammability (burn time) 120 seconds, 1 inch (max.) ASTM D 635
Electrical Dielectric strength 200 V/mil (min.) ASTM D 149

Lubricating oil, diesel oil, water for 24 h
at 25°C [77°F]

Tensile strength 1000 psi (min.)
Elongation 225% (min.)
Weight increase 10% (max.)

RT-1321 Sec. 4.3.3 and 4.3.7

Gasoline for 24 h at 25°C [77°F]
Fluid resistance

Tensile strength 800 psi (min.)
Elongation 225% (min.)
Weight increase 25% (max.)

RT-1321 Sec. 4.3.3 and 4.3.7

Isopropyl alcohol, cleaning fluid for 24 h
at 25°C 77°F]

Tensile strength 1400 psi (min.)
Elongation 225% (min.)
Weight increase 10% (max.)

RT-1321 Sec. 4.3.3 and 4.3.7

Hydraulic fluid for 24 h at 71°C [160°F]

Tensile strength 1000 psi (min.)
Elongation 225% (min.)
Weight increase 25% (max.)

RT-1321 Sec. 4.3.3and 4.3.7

Catalog 1654025 Dimensions are shown for
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Flexible Fluoropolymer

Product Facts
m Flame retardant

m Abrasion and cut through
resistance

m Flexible

m High temperature resistance
m High fluid resistance

m Environmentally sealed

Specifications/Approvals

Product Characteristics

-55

Applications

A heat-shrinkable, flexible,
flame retardant, fluid and
high temperature resistant,
modified fluoropolymer
molding compound. -55
molded parts are ideal for
use in applications where
chemical resistance and
abrasion resistance is
required. A wide range of
shapes are available. -55
molded parts are recom-
mended for use in System
300.

Use the System 300 family
of parts in military and
industrial applications
where excellent high
temperature performance
and good physical and
chemical properties are a
requirement.

System 300 jacketing is
based on a modified fluo-
ropolymer and features a
one part epoxy adhesive in
tape form.

Installation

This specification covers
the requirements for one
type of flexible, electrical
insulating molded compo-
nent whose expanded
dimensions will reduce to a
predetermined size upon
the application of heat in
excess of 220°C [428°F].

Operating Temperature Range

-65°C to 200°C
[-85°f to 392°F]

RT-1330

Tensile Strength psi (MPa) 3500 minimum (24.1) Section 4.3.3

Ultimate Elongation percent 200 minimum ASTM D 2671

Specific Gravity — 2.0 maximum ASTM D 792

Low Temperature Flexibility _ ; ’
Physical 4 hours at -65 + 2°C [-85 + 4°F] No cracking Section 4.3.4

Tiztu?shgfgoo"c [572°F] — No dripping, flowing or cracking Section 4.3.5

Heat Resistance .

336 hours at 250°C [482°F] — — Section 4.3.6

Followed by tests for: . e .

Tensile Strength psi (MPa) 2000 minimum (13.8) Section 4.3.3

Elongation percent 150 minimum ASTM D 2671

Available in: Americas Europe Asia Pacific
] ] ]
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Product Characteristics

(Continued)

-55 (Continued)

Electrical

Dielectric Strength

volts/mil

200 minimum

ASTM D 149

Volume Resistivity

ohm-cm

1011 minimum

ASTM D 257

Chemical

Corrosive Effect
16 hours at 200 + 3°C [392 + 5°F]

Noncorrosive

Section 4.3.7
ASTM D 2671
Procedure A

Flammability
Average Time of Burning
Average Extent of Burning

seconds
inches (mm)

15 maximum
0.5 maximum (12.5)

ASTM D 635

Fungus Resistance

Rating of 1 or less

ASTM G 21

Water Absorption
24 hours at 23 + 3°C [73 + 5°F)]

percent

0.5 maximum

ASTM D 570

Fluid Resistance

24 hours at 23 + 3°C [73 = 5°F] in:
Gasoline, Aviation Grade 100
(ASTM D 910)

1,1,1 Trichloroethane
(MIL-T-81533)

Coolanol 25

Followed by tests for:

Tensile Strength

Ultimate Elongation

24 hours at 50 + 3°C [122 + 5°F] in:

JP-5 (MIL-T-5624)

Deicing Fluid (MIL-A-8243)
Cleaning Compound
(MIL-C-43616)

5% Salt Solution (O-S-1926)
Fuel QOil, Diesel (VV-F-800, DF-2)
Followed by tests for:

Tensile Strength

Ultimate Elongation

24 hours at 75 + 3°C [167 + 5°F] in:

Hydraulic Fluid (MIL-H-5606)
Skydrol® 500

Lubricating Oil (MIL-L-2104)
Lubricating Oil (MIL-L-7808)
Followed by tests for:
Tensile Strength

Ultimate Elongation

psi (MPa)
percent

psi (MPa)
percent

psi (MPa)
percent

3000 minimum (20.7)
150 minimum

3000 minimum (20.7)
150 minimum

3000 minimum (20.7)
150 minimum

Section 4.3.8

Section 4.3.3
ASTM D 2671

Section 4.3.3
ASTM D 2671
Section 4.3.8

Section 4,3.3
ASTM D 2671

Fluid Resistance

5 hours at 23 + 3°C [73+ 5°F]
Tensile Strength

Ultimate Elongation

psi (MPa)
Percent

3500 minimum (24.1)
150 minimum

Section 4.3.8

Section 4.3.3
ASTM D 2671

Nuclear

Section 4.3.9

Radiation Resistance
Followed by tests for:
Tensile Strength
Ultimate Elongation

psi (MPa)
percent

3500 minimum (24.1)

150 minimum
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Semirigid Modified
Polyolefin

Product Facts
m Flexible
m Flame-retardant

Applications

TE -71 material is a flexible,
flame-retardant polyolefin
suitable for use in general
harnessing applications.
The material is very flexible
and offers a good balance
of fluid and heat resistance.
If Uniboot molded parts are
required, -71 should be
chosen as a replacement
for -4. The standard color is
black.

Available in:

Americas

Installation

-71 molded parts will shrink
on the application of heat
above 125°C [257°F].

Recommended installation
temperature is 150°C
[302°F]

Europe

Operating Temperature Range

-55°C to 135°C
-67°F to 275°F]

Asia Pacific

Catalog 1654025
Revised 3-13
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-71 (Continued)

Specifications/Approvals Military TE
SAE-AS81765/1, Type Il RT-1316
Product Characteristics

Specification Requirements Test Method
Tensile strength 10 MPa (min.) ASTM D 412
Physical Ultimate elongation 250% (min.) ASTM D 412
Specific gravity 1.40 (max.) ASTM D 792
Heat aging for 168 hr at 175°C [347°F] Ultimate elongation 200% (min.) ASTM D 412
Thermal Heat shock for 4 h at 250°C [482°F] No dripping, cracking, or flowing ASTM D 2671
Low-temperature flex for 4 h at -55°C [-67°F] No cracking during mandrel bend ASTM D 2671
Flammability (burn time) 90 s (max.) ASTM D 635
Electrical Electric strength 8 MV/m ASTM D 149
Water absorption — 0.5% (max.) ASTM D 570

Fluid resistance

Aviation fuel JP-4

Tensile strength 5 MPa (min.)

ASTM D 412 after

(MIL-T-5624) Ultimate elongation 200% (min.) immersion for 24 h at 25°C [77°F]
Lubricating oil O-149 Tensile strength 5 MPa (min.) ASTM D 412 after
(MIL-L-7808) Ultimate elongation 200% (min.) immersion for 24 h at 25°C [77°F]
Hydraulic fluid Tensile strength 5 MPa (min.) ASTM D 412 after
(MIL-H-5606) Ultimate elongation 200% (min.) immersion for 24 h at 25°C [77°F]
Skydrol® 500 Tensile strength 5 MPa (min.) ASTM D 412 after

Ultimate elongation 200% (min.)

immersion for 24 h at 25°C [77°F]
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Low-Fire-Hazard Material

Product Facts

m Heat-shrinkable,
semiflexible molded shapes
for low fire hazard
applications

m Low-smoke index as defined
by BS G 198 Part 5

m Low-toxicity index as
defined by NES 713

m High-temperature index as
defined by IS0 4589-3

-100

Applications

TE heat-shrinkable molded
parts in -100 material form
part of System 100. The
molded parts are designed
for use in conjunction with
Zerohal cable and tubing
for applications where
hazard reduction in the
event of fire is crucial. The
material exhibits excellent
fire safety characteristics
combined with low-smoke
and low-acid-gas emission
while retaining good
mechanical and fluid-
resistant properties. -100
parts with adhesive lining
provide location, sealing,
and strain relief of cable-
connector terminations and
cable—cable transitions on

harnesses used where there

is a need to lower the risk
(such as in marine applica-

Available in:

Americas

tions, mass transit systems,
and offshore installations),
or where equipment would
be irreparably damaged by
the corrosive products of
combustion. Available in a
wide range of configurations,
-100 parts will operate
continuously from -30°C

to 105°C [-22°F to 221°F].
The standard color is black.

Installation

-100 molded parts will
shrink on the application of
heat above 120°C [248°F].

Recommended installation
temperature: 150°C [302°F]

Europe

Operating Temperature Range

-30°C to 105°C
[-22°F to 221°F]

Asia Pacific
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=100 (Continued)

Military/NAVSEA TE
5617649 (U.S.) RW-2082
Def. Stan 59-97, Issue 3, Type DF (Europe) —
BSG 198 Part 5 Type DF (Europe) —
BR1326 listed Class C —
VG95343 Part 29 & 30
SAE-AS85049/ 140, 141, 142
(material designator G)
Product Characteristics
Specification Requirements Test Method
Tensile strength 8 MPa (min.) 1SO 37
Physical Ultimate elongation 200% (min.) 1SO 37
2% secant modulus 130 MPa (max.) ASTM D 882
Specific gravity 1.5 (max.) 1ISO 1183
Heat aging for 168 h at 150°C [302°F]  Ultimate elongation 100% (min.) ISO 188, ISO 37
Thermal Heat shock for 4 h at 225°C [437°F] No dripping, cracking, or flowing ASTM D 2671
Low-temperature flex at -30°C [-22°F] No cracking during mandrel bend ASTM D 2671
Limiting oxygen index 29 min. I1SO 4589-2
Temperature index 250°C [482°F] (min.) 1SO 4589-3
Fire safety properties Flammability (burn time) 100 s (max.) ASTM D 635
Smoke index 20 (max.) BSG 198 Part 5
Toxicity index 5 (max.) per 100 g NES 713
Electrical Electric strength 15 MV/m (min.) IEC 243
Water absorption — 0.75% (max.) at 23°C [73°F] ISO 62

3.5% (max.) at 70°C [158°F]

Fluid resistance

ISO 1817 Gasoline fuel

Tensile strength 5 MPa (min.)
Ultimate elongation 150% (min.)

ISO 1817 and ISO 37
after immersion for 24 h at 23°C [73°F]

Lubricating oil O-149

Tensile strength 5 MPa (min.)
Ultimate elongation 150% (min.)

ISO 1817 and ISO 37
after immersion for 24 h at 50°C [122°F]

Hydraulic fluid H515

Tensile strength 5 MPa (min.)
Ultimate elongation 150% (min.)

ISO 1817 and ISO 37
after immersion for 24 h at 23°C [73°F]
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Low-Fire-Hazard Screened
Material

Product Facts
m Screened Zerohal material

m Low smoke index as defined

by NES 711

m Low toxicity index as defined

by NES 713

m High temperature index as
defined by NES 715

-100S

Applications

-100S is the Zerohal
material option in the
Rayaten shield (screen)
termination system. This
material combines the fire
safety properties of -100
with the excellent EMI and
RFI screening of Rayaten
screened molded parts
where there is a need to
lower the risk.

Available in:

Americas

-100S is suitable for high-
performance screen
terminations in areas
where Zerohal materials
are required.

The standard color is black.

Products made from these
materials are normally
used in an assembly with
boot and adapter. See
KTKK, TCFS in section 7.

Europe

Operating Temperature Range

-30°C to 105°C
[-22°F to 221°F]

Asia Pacific
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-100S (Continued)
Specifications/Approvals Military TE
VG 95343 Pt. 20, Pt. 22 RW-2078

Product Characteristics

Screening Effectiveness

in dB at
Specification Requirements* 3 KHz to >30 MHz to
30 MHz 100 MHz
(min.) (min.)
Tensile strength: 7 MPa (min.)
Initial values Metal adhesion: 15 N/cm (min.) 75 70
Shielding effectiveness
o o Metal adhesion: 15 N/cm (min.)
Heat shock (1/2 h at 200°C [392°F]) Shielding effectiveness 75 70
Thermal Metal adhesion: 15 N/cm (min.)
Heat aging (168 h at 150°C [302°F]) Shielding offectiveness ’ 75 70
Immersion in the following fluids for 24 h:
Phosphate ester hydraulic fluid Tensile strength: 5 MPa (min.) 75 70
DTD900/4881 at 23°C [73°F] Shielding effectiveness
. o o Tensile strength: 5 MPa (min.)
Fluids Water at 23°C [73°F] Shielding effectiveness 7 70
atna ol O- o o Tensile strength: 5 MPa (min.)
Lubricating oil O-149 at 50°C [122°F] Shielding effectiveness 75 70
Transformer oil S-756 at 50°C [122°F] Tensile strength: 5 MPa (min.) 75 70

Shielding effectiveness

*Values quoted are for the polymer/metal composite in all cases when terminated using epoxy adhesives. (Refer to section 5.)
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Flexible Fluoropolymer

Product Facts
m Flame retardant

m Abrasion and cut through
resistance

m High temperature resistance
m High fluid resistance
m Environmentally sealed

Specifications/Approvals

Product Characteristics

-125

Applications

A heat-shrinkable, flame
retardant, fluid and high
temperature resistant, modi-
fied fluoropolymer molding
compound. A range

of shapes is available.

-125 molded parts are
recommended for use in
System 300.

Use the System 300 family
of parts in military and
industrial applications
where excellent high
temperature performance
and good physical and
chemical properties are a
requirement.

System 300 jacketing is
based on a modified fluo-
ropolymer and features a
one part epoxy adhesive in
tape form.

Installation

-125 molded parts will
shrink upon the application
of heat in excess of 160°C
+ 3°C [320°F + 5°F].

Operating Temperature Range

-55°C to 175°C
[-67°F to 347°F]

RT-1334

275 minimum expansion

Elastic Memory Percent — - Section 4.3.2
90 minimum retraction
Tensile Strength psi (MPa) 4000 minimum (27.5) Section 4.3.3
Ultimate Elongation Percent 300 minimum ASTM D 412
Section 4.3.4
Modul i (MP 1 i
Secant Modulus psi (MPa) 00,000 maximum (689) ASTM D 882
Specific Gravity — 1.85 maximum ASTM D 792
Low Temperature Flexibility _ ; -
4 hours at -57  3°C [-70 4 5°F] No cracking Section 4.3.5
; Heat Shock _ I ; ; -
Physical 4 hours at 300 « 5°C [572 + 9°F] No dripping, flowing or cracking Section 4.3.6
Heat Resistance _ _ .
168 hours at 250 + 5°C [482 + 9°F] Ssction 4.3.7.1
Followed by tests for:
Tensile Strength psi (MPa) 3500 minimum (24.1) Section 4.3.3
Ultimate Elongation Percent 250 minimum Section 4.3.3
2000 hours at 150 + 3°C [302 + 5°F] — — Section 4.3.7.2
Followed by tests for:
Tensile Strength psi (MPa) 3500 minimum (24.1) Section 4.3.3
Ultimate Elongation Percent 250 minimum Section 4.3.3
Available in: Americas Europe Asia Pacific
] ] ]
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=125 (Continued)
Product Characteristics Electrical
(Continued) Dielectric Strength Volts/mil (kV/mm) 300 minimum (11.9) ASTM D 149
Volume Resistivity ohm-cm 1013 minimum ASTM D 257
Chemical

. Section 4.3.8
Corrosive Effect .
16 hours at 175 = 3°C [347 + 5°F] — Noncorrosive ASTM D 2671

Procedure A

Flammability

Initial

Average Time of Burning Seconds 15 maximum ASTM D 635
Average Extent of Burning Inches (mm) 1 maximum (25)

After Fluid Immersion

24 hours at 23 + 3°C [73 + 5°F]

Gasoline, Automotive, Section 4.3.10
Combat MIL-G-3056

Fuel Oil, Diesel VV-F-800 DF-2

Turbine Fuel, Aviation, JP-4 Seconds 30 maximum ASTM D 635
MIL-T-5624 Inches (mm) 1 maximum (25)

Average Time of Burning

Average Extent of Burning

Fungus Resistance — Rating of 1 or less ASTM G 21
Water Absorption .

24 hours at 23 = 3°C [73 + 5°F] Percent 0.5 maximum ASTM D 570
Fluid Resistance — — Section 4.3.9

24 hours at 23 + 3°C [73 + 5°F]

Gasoline, Automotive, Combat MIL-G-3056
24 hours at 50 + 3°C [122 + 5°F]

Fuel Oil Diesel VV-F-800 DF-2

Turbine Fuel, Aviation, JP-4

MIL-T-5624

Electrolyte 10873919

5% Salt Solution O-S-1926

Anti-Icing & Defrosting Fluid MIL-A-8243
Lube Oil, Aircraft, Synthetic MIL-L-23699
Lube Oil MIL-L-2104

Lube Oil, Aircraft, Synthetic MIL-L-7808

24 hours at 100 + 3°C [212 + 5°F]

Hydraulic Fluid, Synthetic MIL-H-46170

4 hours at 50 + 3°C [122 + 5°F]

Cleaning Compound PC-437

5 hours at 23 + 3°C [73 + 5°F]
Decontaminating Agent, DS-2 MIL-D-50030
Decontaminating Agent STB MIL-D-12468
Followed by tests for:

Tensile Strength psi (MPa) 3000 minimum (20.7) Section 4.3.3
Ultimate Elongation Percent 250 minimum Section 4.3.3
Weight Increase Percent 3 maximum Section 4.3.9
Adhesive Compatibility
Lap Shear Strength psi (kPa) 100 minimum (689) Section 4.3.11
NSM to S-1264 to DCNS
Nuclear
Radiation Resistance Section 4.3.12
Followed by tests for:
Tensile Strength psi (MPa) 4000 (27.6) .
Ultimate Elongation Percent 250 Section 4.3.3
4-48
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CBRN Fluoroelastomer
Molded Component

Product Facts

m Hardened to withstand effect
of NBC decontamination
agents including DS-2 and
STB

m Tested in live agent tests
with HD, VX and TGD for
interior and exterior
exposure

m Meets the demands of
flammability and fluid
resistance of current military
ground vehicles

m Offered with compatible
tubing, adhesive, wire and
other harness components
for a survivable system

-7170

Applications

-770 heat shrinkable mold-
ed shapes are made of a
chemically resistant fluo-
ropolymer that is suited for
use where moisture, fungus
and vehicle fluids and fuels
are a concern. Chemical
resistance has been tested
in accordance with Army
TOP 8-2-510 for NBC
Contamination Survivability.

Available in: Americas

Installation

Boots shrink with tempera-
tures in excess of 150°C

Product is provided with a
minimum 2:1 expansion
ratio

Optimum application range
is 10% above recovered ID
to 85% of the expanded ID
for all openings.

Europe

Operating Temperature Range

-55°C to 125°C
[-67°F to 257°F]

Asia Pacific
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=770 (Continued)

Specifications/Approvals Military TE
SC-X15112 RT-770 type Il (Molded Parts)
TOP-8-2-510
Product Characteristics
Physical
RT-770 TYPE I RT-770 TYPE Il TEST
PROPERTY UNIT TUBING MOLDED PARTS METHOD
Dimensions Inches (mm) In accordance with In accordance with RT-770
Table 1 applicable SCD
Tensile Strength Psi (MPa) 2500 (77.2) minimum 2500 (77.2) minimum ASTM D 412
Ultimate Elongation Percent 300 minimum 300 minimum ASTM D 412
Secant Modulus (expanded), 2% Psi (MPa) 100,000 (689) maximum 100,000 (689) maximum ASTM 882
Specific Gravity -- 1.85 maximum 1.85 maximum ASTM D 792
Low Temperature Flexibility - No cracking No cracking RT-770
4 hours at -55+3°C (-67+5°F)
Heat Shock - No dripping, flowing No dripping, flowing RT-770
4 hours at 225+5°C (437+9°F) or cracking or cracking
Heat Resistance RT-770
336 hours at 175+3°C (347+5°F)
Followed by tests for:
Tensile Strength Psi (MPa) 2000 (73.8) minimum 2000 (73.8) minimum
Ultimate Elongation Percent 250 minimum 250 minimum
Electrical
RT-770 TYPE | RT-770 TYPE Il TEST
PROPERTY UNIT TUBING MOLDED PARTS METHOD
Dielectric Strength Volts/mil 400 (75.7) minimum 400 (75.7) minimum ASTM D 149
(kVW/mm)
Volume Resistivity Ohm-cm 1 x 10" minimum 1 x 10" minimum ASTM D 257
Nuclear
RT-770 TYPE | RT-770 TYPE Il TEST
PROPERTY UNIT TUBING MOLDED PARTS METHOD
Radiation Resistance -10 Mrads gamma RT-770
Followed by tests for:
Tensile Strength Psi (MPa) 2000 (73.8) minimum 2000 (73.8) minimum
Ultimate Elongation Percent 150 minimum 150 minimum

USA: +1 800 522 6752
Asia Pacific: +86 0 400 820 6015
UK: +44 800 267 666
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Chemical

PROPERTY

=770 (Continued)

UNIT

RT-770 TYPE |
TUBING

RT-770 TYPE Il
MOLDED PARTS

TEST
METHOD

Copper Mirror Corrosion
16 hours at 175+3°C (3475°F)

Non Corrosive

Non Corrosive

ASTM D 2671
Procedure A

Fungus Resistance

Growth

Rating of 1 or less

Rating of 1 or less

ASTM G21

Water Absorption
24 hours at 23+3°C (73+5°F)

Percent

0.5 maximum

0.5 maximum

ASTM D 570

Flammability
Average Burn Time

Seconds

15 maximum

ASTM D 2671
Procedure A

Average Burn Time
Average extent of burning

Seconds
Inches

15 maximum
1 maximum

ASTM D 635-98

Fluid Resistance
24 hours at 23+3°C (73+5°F)

a) JP-8 Jet Fuel (MIL-DTL-83133)

b) Diesel Fuel (VV-F-800, DF-2)

Followed by tests for:
Tensile Strength
Ultimate Elongation
Weight Increase

Psi (MPa)

2000 (73.8) minimum

2000 (73.8) minimum

Percent

250 minimum

250 minimum

Percent

3 maximum

3 maximum

24 hours at 50+3°C (122+5°F)
a) Bore Cleaner (MIL-PRF-372

b) Anti-lcing Fluid (SAE-AMS-1424)

Salt-5% solution (ASTM D 632)

Lubricating Oil (MIL-PRF-23699)

)
c)
d) Lubricating Oil (MIL-PRF-2104)
e)
f

) Arctic Lube (MIL-PRF-46167)

g) Cleaning Compound (A-A-59133)
h

) Electrolyte (P/N 10873919)

Followed by tests for:
Tensile Strength
Ultimate Elongation
Weight Increase

Psi (MPa)

2000 (73.8) minimum

2000 (73.8) minimum

Percent

250 minimum

250 minimum

Percent

3 maximum

3 maximum

24 hours at 71+3°C (160+5°F)
Hydraulic, synthetic
(MIL-PRF-46170)

Followed by tests for:
Tensile Strength
Ultimate Elongation
Weight Increase

Psi (MPa)

2000 (73.8) minimum

2000 (73.8) minimum

Percent

250 minimum

250 minimum

Percent

3 maximum

3 maximum

RT-770

4 hours at 23+3°C (73+5°F)

a) Decontaminating Agent, DS-2

(MIL-D-50030)
b) Decontaminating Agent, STB
(MIL-DTL-12468)
5% Solution

Followed by tests for:
Tensile Strength
Ultimate Elongation
Weight Increase

Psi (MPa)

2000 (73.8) minimum

2000 (73.8) minimum

RT-770

Percent

250 minimum

250 minimum

Percent

3 maximum

3 maximum
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