
KEEPING YOUR TRACK AND WHEELS CLEANER LONGER 

A LOOK AT POLAR AND NON POLAR SOLVENTS 
One of our goals has been to learn what causes the black gunk we get on our track and wheels and also how to 
inhibit its formation. 
If we can slow down the process that’s getting our wheels and track dirty the better. 
According to one club, they were using Isopropyl Alcohol (IPA) to clean their tracks and wheels. Much to their 
dismay they found the harder they cleaned things, the more quickly they got black gunk build up again. 
After some experimentation they discovered cleaning the track and wheels with mineral spirits resulted in things 
staying cleaner longer. 
The story reminded me of the Wahl Clipper oil claims that surfaced several decades ago. 
The claim was cleaning the track and wheels with Wahl Clipper Oil actually reduced the frequency of the cleaning. 
Something seems to be definitely happening here and it cried for a more in-depth investigation. 

WHAT CAUSES THE BLACK GUNK ON WHEELS AND TRACK? 

Several years back a model railroader submitted dirty track for an in-depth chemical analysis of this 
black gunk. He reported the results on the MRH (Model Railroad Hobbyist) forum and the bottom 
line is that the black gunk is mostly metal oxides formed from micro-arcing between the wheels and 
the rail, even though this contact point is quite small. 
Essentially the electricity flowing at this contact point triggers a chemical reaction in the wheels and 
rails this electrical current in effect “explodes off” metal alloy molecules from the wheels and rails. It 
oxidises these metal molecules, forming a fine dark grey powder. 
So the key to slowing down the build-up of metal oxide is to inhibit the micro-arcing, and having 
discussions with a chemist who understood electrical contact cleaning such as in relays and contacts 
explained the concept of polar Vs non-polar solvents. 
Delving into polar vs non-polar solvents something interesting emerged. Molecularly speaking you 
can use what is called the substance’s dielectric constant to derive its molecular polarity. 
The chemist said that non-polar solvents work best to clean electrical contacts by inhibiting micro-
arcing. Apparently polar solvent molecules get trapped in micro-pits in the metal’s surface, leaving 
an “electron-charged” microscopic residue. 
This electron-charged polar residue encourages micro-arcing in the presence of an electrical current, 
quickly forming new metal oxides on the surfaces in electrical contact. Non-polar solvents do the 
reverse; they actually protect the metal surfaces from forming new oxides because they inhibit 
micro-arcing. 
I list the dielectric constant for a number of solvents, contact cleaners track cleaners and the like. 
To make this chart I assume a dielectric constant of 3.0 or less constitutes a non-polar solvent for our 
purposes. I assume a dielectric constant of 10.0 or more means the solvent is polar, anything in 
between is semi polar. 
The best solvents for track cleaning are the non-polar ones; the worst ones for track cleaning are the 
polar solvents. How many of us have used IPA, lacquer thinners or acetone for track cleaning? Also 
notice all the wonder cleaners are non-polar. The other thing I notice is that not all contact cleaners 
are created the same; CRC contact cleaner and protectant is CRT's lowest dielectric constant non-
polar product. 
While CRC 2-26 is often recommended on modelling forums for cleaning it’s actually semi polar. It’s 
far better than IPA or the like, but the CRC contact cleaner and protector is better still. Note that CRC 
QD contact cleaner is actually worse than IPA. 
From the list you can see that kerosene, WD-40 contact cleaner, CRC contact cleaner and protector, 
Deoxit D5 NeverStall and mineral spirits are all excellent solvents to use for cleaning track and 
wheels. Solvents to avoid include ISP, MEK, acetone and lacquer thinner. 

 



AT ABOUT GRAPHITE??? 

As per the list the polar v non-polar, graphite is a very interesting substance. 
Microscopically thin layers of graphite are actually very non-polar and greatly inhibit micro- arcing. 
But thick layers of graphite get increasingly polar. The “layers don't bond” nature of graphite is what 
makes it work so well to counter friction, the layers of graphite freely slide right over each other. 
But these extra natural layers also dramatically affect dielectric constant. 
When applying graphite to your track to help keep the rails from micro-arcing, more graphite is not 
better. In fact what I tell people is one quick swipe on the inside of the rail-head is all you need; you 
don't want to see it. If you can see the graphite then you have applied way too much, just one quick 
swipe with moderate pressure is needed. 
At this point I think non-polar vs polar solvents findings suggest a clear direction for better track and 
wheel cleaning and how to reduce the amount of re-cleaning needed by inhibiting the build-up of 
fresh black gunk on the wheels and rail head. It appears that you want to clean your track and 
wheels with a non-polar solvent then treat the inside of the rail-head with graphite to further reduce 
your frequency of cleaning. 

SOLVENTS AND THEIR DIELECTRIC CONSTANT 

1.    BEST NON-POLAR 

Kerosene 1.8, WD-40# 1.9, CRC contact cleaner & protectant 2.0, DeoxIT D5 2.0, Petrol 2.0, NeverStall 
2.0, Diesel 2.1, Mineral Spirits 2.1, Wahl Clipper Oil 2.1, Turpentine 2.2, Carbon tetrachloride 2.2, WD-40# 
2.4, Graphite (thin Layer) 1.8 – 3.0. 

# There are two different types 

2.    OK SEMI-POLAR 

CRC 2-26 4.6, Auto Transmission Fluid 4.8,  Rail Zip 4.8, Bachmann Rail cleaner 4.8, Butyl acetate 5.1, 
Butyl cellosolve 5.3, Ethyl acetate 6.0. 

3.    WORST POLAR 

Graphite (thick Layer) 10.0 – 15.0, IPA 18.0, Methyl Ethyl Ketone 18.9, CRC QD contact cleaner 20.0, 
Lucas contact cleaner 20.0, Acetone 20.7, Vinegar 24.0, Ethyl alcohol (vodka etc.) 25.0, Ammonia solution 
31.6, propylene glycol 32.0, lacquer thinner 33.6, glycerine 47.0, hydrogen peroxide 60.0, water 80.4. 

In closing remarks I can almost hear people crying out not WD-40 or Kerosene it will deform the plastic, 
and yes it may but we are talking about very, very small amounts on a damp cotton bud, if you have the 
mind to use a great splash of these maybe you should look at taking up knitting. 


