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Tensile strength  

Wall thickness Ultrathin wall thickness can be achieved (0.00015w40.004 in.)

Very high tensile strength can be realized (520,000 psi).
  

  Electrical insulation

Dielectric constant: 3.3

Dissipation factor: 0.0025
Volume resistivity: 10IE Q-crn
Surface resistivity: 1014 fl/squarc

 
 

  
High, 455°F (235°C) 

  
 
 
 
 
  

Table II. Preperiies ofpolyester (PET) treat-shrink tubing.

made as thin as with polyester tubing and still retain useful
strength, and wall-thickness tolerances are generally quite high.
PTFE shrink tubing is typically used as a liner inside devices and
as a covering for metal components and devices.

PET SHRINK-TUBING PROPERTIES

The key properties of polyester heat-shrink tubing are listed
in Table II. With polyester tubing, shrinkage is a function of
temperature: the highcr the temperature, the higher the shrink-

age. PET shrink temperature ranges from approximately 185° to
374°F {85“ to 190°C). Unrestricted, the tubing will shrink both
radially and axially, and the best overall performance is achieved
with minimal shrinkage (less than 15—20%). Whenev-

er a very high radial shrinkage is required (up to 70%),
the tubing can be drawn while it is being heated. The
ability to draw or stretch the tubing to achieve very
high radial shrinkage while maintaining thin walls is

unique to polyester.

SHRINK-TUBING APPLIGATIDHS

Variable-Stiffness Catheters. Because of its ultra-

thin walls, polyester heat-shrink tubing can be used to
add stiffness to catheters without significantly adding to

the size of the device. By using different thicknesses of
tubing along the length of the catheter, varying degrees

of flexibility can be created for improved control of the
device. This quick and easy tubing application elimi-
nates the need for joining dissimilar materials or adding
braid to sections of a catheter in order to achieve mul-

tiple zones of stiffness. For example, some manufac-
turers use shrink tubing with a wall measuring l—mil
thick at the back end of a catheter, lit‘s-mil in the middle,

'lat-mil near the end, and no tubing at all on the tip end.

This provides varying degrees of stiffness along the

length and the flexibility that is required at the tip.

56

Has one of the highest dielectric strength ratings of any thermoplastic material
Dielectric strength: >4.000 Vimil (60 Hz)

Shrink temperature 185“ to 374°F (85° to 190°C}

5—1596 typical-—up to 70% if drawn or stretched during application

  
   
 

   
 
 

     

 

  

  
Electrical Insulation. Virtually every type of heat-shrink tub-

ing is used in electrical insulation. Materials are typically cho-
sen based on temperature, dielectric strength, cost, and wall
thickness. High dielectric and resistivity properties make
polyester heat-shrink tubing an effective electrical insulation
material that adds little dimension because of its ultrathin walls.

It can be used over needles, for example, to protect the surface
of the skin from being burned during electrical stimulation and
has also been employed effectively to cover electrical compo-
nents or to insulate wiring on catheters and other devices (Fig-

ure 1}. Some manufacturers are using PET tubing over metal

shafts for electrical insulation, replacing a coating process. Ap—
plication of the polyester greatly reduces the likelihood of the

 
Figure l. Black polyester shrink tubing covers a needle (right), leav-
ing only the tip exposed. Electrical wires (left and middle) are cov-
ered will: clear polyester inbr‘ngfor insulation.
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