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For those companies operating in a harsh environment, special attention must be paid to 

the potential impact of the environment upon electrical connections. Specifically for those 

applications using sensor connectors, the topmost concerns are integrity of the electrical 

connection and premature failure. There are four environmental factors that contribute to these 

potential problem areas:

A. Incompatibility between the connector material of construction and heat or chemicals resulting 

in material degradation.

B. Temperature extremes

C. Motion and mechanical stresses i.e. linear & tortional stress, cut resistance, bending and 

tensile stress

D. Water-tightness, oil-tightness and sealing capability

In the past, the use of common plastics for connector molding materials was acceptable for use 

in harsh environments. However, the growth in recent years of robotics, welding and machining 

has necessitated that specially-engineered plastics and rubber materials be developed to 

more effectively combat environmental concerns. Why? Because each environment has its 

own unique set of operating characteristics which no single material can accommodate. For 

instance, applications using robotics feature excessive motion and speeds. Machining and 

cutting operations use a variety of exotic chemicals and different cutting fluids – each with its 

own chemical composition. And welding applications are known for their extreme temperatures. 

For sensor connectors used in any of these applications, hybrid thermoplastic and thermoset 

materials are required to most effectively deal with the potential impact of these harsh operating 

environments.

To ensure integrity of the electrical connection and to guard against premature failure, users 

must insist upon sensor connectors molded with specific materials of construction. Materials 

used for molding both the cable and connector includes TPE, specialized PVC’s and PUR’s, 

and Rubber Compounds. Here are some basic guidelines for selecting between these special 

materials:
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1. Hybrid thermoplastics are ideal for applications with high-speed machining or robotics

2. Hybrid thermoset materials (rubber) are best suited to applications featuring either very 

low temperatures, or for welding applications where the extreme heat will not cause the 

compound found in rubber to replasticize when weld slag hits the connector

3. Special TPE and PUR compounds are formulated to resist both chemical and acid stress 

found in machining applications.

As you can see, different materials are best suited to dealing with different harsh environments 

and applications. Therefore users are advised  effectively combat the potential problems that can 

result from operating in harsh environments, make sure that your supplier of sensor connectors 

has the ability to meet your specific application needs.  


