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INTRODUCTION 
 
The environment that a heavy duty transportation product operates in has a great 
impact on the selection of material and design of a wire harness.  Oversight in 
identifying environmental issues your electrical wire harness can cause failure during 
usage.  This can result in costly warranty repairs and develop a bad reputation for your 
heavy duty transportation product.  As you may have experience, it costs a lot more to 
make a repair in the field than in the shop. 
 
VARIABLES TO TAKE INTO CONSIDERATION 
 
Before we discuss ways to protect your harnesses from environment, let’s 
discuss the variables that are needed to be taken into considerat ion. 
 

o Temperature 

o What are the temperature extremes the harness will be exposed to? 

o Is the wire harness routed in a way that it will be exposed to high 

temperatures (like near a turbo)? 

o Contact with Liquid 

o Will the harness be in contact with water? Indirectly or directly? 

o What exposure to moisture will the harness operate in? 

o How will the vehicle be cleaned?  Will it be pressure washed? 

o Will there be any contact with coolant, oil, fuel, or grease? 

o What are the levels of dust/dirt/soot in the air? 

o Are there any chemicals that the wire harness may come into contact with? 

o What level of vibration will the harness experience? 

o Are there exposures to 

flying rocks or debris? 

 
COVERINGS 
 
When considering the exposure 
of your wire harness in your 
heavy duty transportation vehicle 
to the variables above, carefully 
select the proper covering for 
your wire harness.  Here is a 
brief description of the coverings 
you can use to protect your 
harness:  
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o Braiding – Braiding gives you great wear 

durability this is a good selection when 

there are substantial vibrations.  It also is 

water resistant and will allow liquid and 

moisture to pass through.  Therefore it 

would be a good selection when there is 

a possibility of direct or indirect exposure 

to water. 

 

o Slit Convolute – This covering has 

excellent wear protection and offers good protection from water and dirt 

penetration.  However, open ends of the covering allow water and dirt to get 

trapped inside the covering.  It can collect where the harness has a bend in it, so 

route the harness carefully.  Heavy canvass sleeving can be added on top of 

convolute for additional protection.  This provides extra defense against dust and 

dirt in the covered area. 

 

o Non-Slit Convolute – This covering is similar to Slit Convolute but does not 

have an opening on the long portion of the covering.  

Non-Slit Convolute is for use in an environment 

where intrusion of fluids and dust cannot be tolerated.  

Like Slit Convolute, it offers good wear protection. 

 

OTHER MATERIAL SELECTION 
 
It is important to select connectors that are suitable for the environment that your 
harness will be exposed to.  Here is a quick checklist to use when selecting connectors: 
 

o What is the operating temperature 

range? 

o Are the terminals sealed from the 

environment? 

o Are the shells durable to withstand 

the location it will be placed in 

your product? 

o How much vibration does the 

locking mechanism need to withstand? 
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To further protect your connectors, you may need to use boots/backshells.  A 
boot/backsheel is a type of covering that goes over connectors when they need 
additional protection. This is especially important when the harness is going to be 
exposed to direct water contact such as power washing or road spray. 
 
WHERE THE HARNESS WILL BE INSTALLED 
 
Different areas of your heavy duty transportation product will have various exposures to 
the variables listed.  Also, it will likely be best to use a combination of the coverings 
previously discussed in different locations of your heavy duty transportation vehicle.  
Here are just a few examples: 
 

o Dash – Wire harnesses in a dash are typically protected from potentially harmful 

factors we have discussed.  There usually is no need to protect against moisture 

and usually there is no additional heat other than what the outside temperature is 

when the vehicle is not in use.  Therefore, a wire harness without covering is 

acceptable and the harness can be bound by wire ties. 

 

o Engine/Transmission – Braid or convolute needs to be used here because there 

is potential to exposure to water, oil, grease, road spray, and power washing.  

Where there is greater vibrations, make sure all materials are able to tolerate 

temperatures up to 125 OC (257 OF).  If the wire harness is being routed near a 

turbo it may be necessary to further insulate the wire harness with a foil shield. 

 

o Chassis – When mounting the 

wire harness on the chassis, take 

into consideration the road debris 

that the harness may be exposed 

to.  Flying rocks, water spray, 

chemicals, salt, and ice can all 

impact the type of covering that 

you should select.  As much as 

possible, mount the harness in a 

way that limits this exposure. 

TEST AHEAD OF TIME 

It is recommended that you use a prototype harness and test before your product goes 
into production.  Fit check the wire harness so that it is properly routed throughout your 
product.  Once it has been fit checked, confirm that the wire harness has the best 
covering as it relates to the location of the vehicle. 
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Don’t have the budget for prototyping and testing?  Was your product forced into 
production before you had an opportunity to test?  If this is the case, get feedback from 
your maintenance people. These individuals may be able to give you a better idea of 
potential problems that they have seen when servicing your heavy duty transportation 
product. 
 
CONCLUSION  

A heavy duty transportation vehicle is only as strong as it weakest link.  That weak link 
could be part of a wire harness that was designed without taking environmental factors 
into consideration.  Failure of the wire harness can result in your product being out of 
commission.  Working with a wire harness manufacturer that has experience in your 
industry can help eliminate many of these problems.  Don’t be afraid to ask for them to 
share their expertise in handling this issue.  A properly operating wire harness helps 
eliminate one potential failure point in your heavy duty transportation vehicle. 
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