
3-28 Tubing R Users should independently evaluate the suitability of the product for their application.

Fax-on-Demand: (800) 260-9099
(650) 361-6523

Before ordering check with 
factory for most current data.

FAX ID Description
2100 Data sheet

NT and NT-FR
Very flexible, rugged neoprene elastomer tubing

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

Operating Temperature Range
–70°C to 121°C

Features/Benefits
• Remains flexible at low temperatures without cracking.
• Offers outstanding resistance to abrasion and physical abuse 

while providing the flexibility and strain relief needed for rugged 
applications.

• Resistant to most fluids and solvents, including aviation and 
ground-vehicle fuels, lubricating oil, and hydraulic fluids (see 
Raychem Specification RW-3012, RT-510).

Installation
Minimum shrink temperature: 90°C
Minimum full recovery temperature: 135°C 

    
Specifications/Approvals

Series Military Industry Raychem
NT UL E35546

CSA LR31929
(Does not contain neoprene.)

RT-510

NT-FR MIL-DTL-23053/1*, Classes 1 & 2 AMS 3623 RW-3012

MIL-R-46846, Type I, Class 1

SC-X-15112
*Formerly MIL-I-23053/1.

Product Dimensions (mm/in)

Size

Inside diameter

Size

Inside diameter

Minimum 
expanded 
as supplied

Maximum 
recovered 
after heating

Wall thickness Minimum 
expanded 
as supplied

Maximum 
recovered 
after heating

Wall thickness
Recovered 
after heating**

Recovered 
after heating**

1/8 1.6 (.063) 0.8 (.031) 0.66 ±.20 (.026 ±.008) 7/8 22.2 (.875) 12.7 (.500) 1.65 ±.38 (.065 ±.015)

3/16 2.4 (.093) 1.2 (.046) 0.84 ±.25 (.033 ±.010) 1 25.4 (1.000) 14.5 (.570) 1.77 ±.50 (.070 ±.020)

1/4 3.2 (.125) 1.6 (.062) 0.88 ±.25 (.035 ±.010) 1 1/4 31.8 (1.250) 18.1 (.714) 2.20 ±.50 (.087 ±.020)

3/8 4.7 (.187) 2.4 (.093) 1.02 ±.25 (.040 ±.010) 1 1/2 38.1 (1.500) 21.8 (.857) 2.41 ±.50 (.095 ±.020)

1/2 6.4 (.250) 3.2 (.125) 1.21 ±.38 (.048 ±.015) 1 3/4 44.5 (1.750) 25.4 (1.000) 2.71 ±.50 (.107 ±.020)

5/8 9.5 (.375) 4.7 (.187) 1.32 ±.38 (.052 ±.015) 2 50.8 (2.000) 29.0 (1.140) 2.79 ±.50 (.110 ±.020)

3/4 12.7 (.500) 6.4 (.250) 1.44 ±.38 (.057 ±.015) 3 76.2 (3.000) 43.4 (1.710) 3.18 ±.50 (.125 ±.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-FR 1/4-0).



WCSM
Heat-shrinkable heavy-wall insulating tubing

WCSM is a heat-shrinkable heavy-wall tubing
for insulating and sealing power cables and
accessories. In WCSM tubing, the electrical and
physical properties of a cable oversheath
material are combined with ruggedness and
easy installation.

On heating, WCSM tubing recovers to a smaller
diameter, fitting tightly over a wide range of
cable sizes and accessories because of its
high shrink ratio. At the same time the tubing’s
inner adhesive wall gives a dependable mois-
ture seal over the most irregular shapes.

WCSM tubing’s mechanical strength enables
immediate back-filling of cable trenches after
jointing. Widely used to insulate, protect and
seal power cable joints, accessories and elec-
trical connections, it is one result of Raychem’s
extensive capability in materials technology.

Raychem is the world leader in the technology
of heat-shrinkable materials and the largest
producer of heat-shrinkable polymeric and
elastomeric components. By electron beam
radiation Raychem materials are given an
“elastic memory”. They can then be installed
over variously-shaped objects to make a tight,
insulating or fluid-resistant cover. In a wide
range of formulations, Raychem products are
engineered to meet the specific demands of
the growing world of energy.

R
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http://energy.tycoelectronics.com

Tyco Electronics Raychem GmbH
Energy Division
Haidgraben 6, 85521 Ottobrunn/Munich, Germany
Phone: ++49-89-6089-0, Fax: ++49-89-6096345

Argentina
Phone: ++54-11-4733 2277
Fax:     ++54-11-4733 2267
Australia
Phone: ++61-2-4390 1111
Fax:     ++61-2-4353 2497
Brazil
Phone: ++55-11-861 1311
Fax:     ++55-11-861 1862

Canada
Phone: ++1-905-475 6222
Fax:     ++1-905-470-4453
France
Phone: ++33-3-80583200
Fax:     ++33-3-80341015
Mexico
Phone: ++52-5-729 0405
Fax:     ++52-5-361-8545

Thailand
Phone: ++66-2-7394026 - 32
Fax:     ++66-2-3260563 - 64
United States of America
Phone: ++1-800-327-6996
Fax:     ++1-800-527-8350
United Kingdom
Phone: ++44-1772-325400
Fax:     ++44-1772-726276

All of the above information, including drawings, illustrations and graphic designs, reflects our present understanding and is to the best of our knowledge and belief correct and reliable. Users, however, should
independently evaluate the suitability of each product for the desired application. Under no circumstances does this constitute an assurance of any particular quality or performance. Such an assurance is only 
provided in the context of our product specifications or explicit contractual arrangements. Our liability for these products is set forth in our standard terms and conditions of sale.  
ALR, AMP, B&H, Cevolit, Cevosil, Critchley, Dorman Smith, Dulmison, Hellstern, La Prairie, Morlynn, Raychem, and SIMEL are trademarks of Tyco International Ltd.

WCSM Properties Test Method Material Requirements
Tensile Strength ISO 37 12 MPa min
Ultimate Elongation ISO 37 350% min
Density ISO 1183 Method A 1.0-1.2 g/cm3

Hardness ISO 868 40-60 shore D
Accelerated Ageing 7 days at 150 °C ± 2 °C ISO 188

Tensile Strength ISO 37 12 MPa min
Ultimate Elongation ISO 37 350% min

Low Temperature Flexibility 4 hours at -50 °C ± 2 °C ATTM D2671 Procedure C No cracking
Dielectric Strength IEC 60243 Part 1 and 2 170 kV/cm min (1 mm wall)

120 kV/cm min (2 mm wall)
Volume Resistivity IEC 60093 1 x 1012 Ω cm min
Water Absorption ISO 62 Method 1 0.2% max after 14 days at 23 °C ± 2 °C
Weathering The material from which WCSM is manufactured contains carbon black to 

protect it from ultra-violet light.
Additional Properties Further details are given in Raychem specification PPS 3010/10.

Adhesive characteristics are detailed in Raychem specification PPS 3012/76.

Product/Size Application range H W P
(diameter) a b a b

min max min max
WCSM 9/3 3.5-8.0 9 3 0.6 2.0 See Standard 
WCSM 13/4 4.5-11.5 13 4 0.6 2.4 Lengths
WCSM 20/6 6.5-18.0 20 6 0.7 2.5
WCSM 33/8 9.0-29.5 33 8 0.7 3.2
WCSM 43/12 13.0-38.5 43 12 0.8 4.3
WCSM 51/16 17.5-46.0 51 16 1.0 4.5
WCSM 70/21 23.0-63.0 70 21 1.0 4.4
WCSM 85/25 27.5-76.5 85 25 1.0 4.3
WCSM 90/30* 33.0-81.0 90 30 1.0 4.3
WCSM 105/30** 33.0-94.5 105 30 1.0 4.3
WCSM 130/36 40.0-117.0 130 36 1.0 4.3
WCSM 160/50 55.0-145.0 160 50 1.0 4.3
WCSM 180/50 55.0-162.0 180 50 1.0 4.3
* Size 90/30 available without adhesive only
** Size 105/30 available with adhesive only

Ordering information

Notes:
1. Dimensions in millimeters

a = as supplied
b = after free recovery

1. Max. longitudinal change after free recovery:
-15% up to 43/12
-10% above 43/12

Raychem WCSM tubing is supplied complete
with installation instructions.

Ordering Example Part Number

WCSM 9/3-1500/S

Product Type
Size
Standard Length
/S = adhesive
/U = without adhesive

Adhesive
WCSM tubing is available with or without an
inner adhesive wall. The adhesive exhibits
excellent bonding and sealing characteristics
to all materials commonly used in the various
cable insulation and sheath constructions,
such as plastic, rubber, lead, and aluminium.

Standard Lengths and Adhesive

Lengths
All sizes are available in the standard lengths:
1000 mm and 1500 mm.

On request: other lengths and on spools.

All lengths subject to standard cutting tolerances.

Dimensions

coating

H

W

P
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