
Running in 540 Silver Can Motors 
 
The 2010 Victorian State Titles championship used hand out silver can motors for the 540 
Pro class (540 silver can motors with unrestricted gearing) to ensure that all competitors 
were using legal motors and to level the playing field. We asked the winner, David 
Stevens, for his view on how to get the most from these motors. 
 
Note: All motors referred to in this article are the Tamiya 540J silver can. 
 
Examine the motor in the light and look through the largest cooling slot at the commutator and 
brushes. You will see that the brushes aren't flat against the commutator (also referred to as the 
comm) but rather curved so that only the two ends are touching the comm.  
 
That means that the electricity is only conducting through the brushes to the comm properly at 
the ends thereby diminishing the voltage able to spin the comm. This in turn minimises 
the RPM of the motor which reduces speed. We want to wear down the brushes until they are 
as flat as possible on the comm thereby maximizing voltage passed and therefore RPM 
available. However, we don’t want to wear them past this point as we are reducing the life of 
the motor. 
 
There are a lot of different ways of doing this and I'll comment briefly on each: 
 
1. Run the motor at 7 volts or more for a few minutes. The high voltage  

causes arcing with scores the comm and will degrade performance; or 
2. Run the motor at low voltage say 2 volts for say 8 minutes. The low  

voltage reduces arcing during run in but the brushes do not conform to  
the comm as well as other methods; or 

3. Run the motor in a liquid such as water, shellite, milk or brasso.  
High school physics tells us that liquids and electricity don't mix  
but the electricity takes the path of least resistance which is  
between the brushes and comm so it actually works well. The liquid  
increases the brush wear significantly so it takes less time to run  
in. It also carries away the worn brush material. Lastly it reduces  
arcing. I've never tried milk or shellite. High school physics also  
tells us that electricity and inflammable liquids are a bad  
combination best avoided. Brasso is very messy and difficult to clean  
out of the motor afterwards. Water has always worked very well for me. 

 
My recommended motor running in regime: 
 
1. Oil both ends of the motor with a 

good quality bushing oil and spin  
the motor by hand to let the oil work 
in. 

 
2. Fill a mug with tap water and connect 

the motor to a Much More 
Motor Master, Ice Charger or similar 
that will let you run the motor for a  
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specified time at a specified voltage (or use 2 x AA batteries). 
 
3. Submerge the motor in the mug of water with the end of the rotor (that the pinion attaches 

to) facing the ceiling (otherwise it will rub against the bottom of the mug) 
 
4. Run the motor at 2 volts for 2 minutes. The water will darken with brush material as the 

brushes wear down and conform to the comm. 
 
5. Take the motor out of the water and hold it to the light so you can see whether the brushes 

are flat against the comm. If not then re-oil the motor, replace the water with clean water 
and give it another 2 min at 2 volts. 
 
Note: manufacturers seem to change the brush material from time to time so you will need 
to check the results by eye and run in some more if needed.  
 

6. Once the brushes are flush with the comm stop. Any further running in is reducing the life 
of the motor and possibly the RPM as the brushes are pushed against the comm using 
springs. The smaller the brush the weaker the spring action. If you take this to the extreme 
then the RPM will be very good indeed when the motor is not under load but when you put 
the car on the track it will be slow as the motor has become weaker from too much running 
in. 
 

7. All of the above is pretty scientific and you can prove to yourself that it works by running 
in motors for different time periods and measuring the RPM.  

  
8. Less scientific is my next step. I then submerge the motor in a mug of Shellite and turn the 

motor by hand. My theory is that this gets rid of any water still in the motor. Water is 
heavier that shellite and when you pull the motor out you’ll see the water pooled at the 
bottom of the mug. I then use a cotton bud dipped in Shellite to gently clean the comm of 
any dirt and old brush material. 

 
9. Leave the motor to dry for a few minutes, oil both ends well (as the water and shellite will 

have removed any existing oil) and then test it. 
 
At the Vic's I used two lots of 2V for 2 min (so 4 min total). My motor was 17,000 RPM (at 
7.2V) after the first race and with a little maintenance stayed at that RPM throughout the 
meeting 
 
You can test that all this works by checking the RPM of the motor before, during and after the 
process. I always test at 7.2V but others test at 7.4V or even 8V. Obviously the higher the test 
voltage the higher the RPM so if comparing RPM with your mates make sure you're  
all using the same voltage or it's not a fair comparison.  
 
New motors tend to be around 16,600 before break in (at 7.2V) and after break in  
shoot up briefly to 18,000 before settling down to around 17,200 during their first use. 
 
If you don't have a motor master or charger with motor run in features then use 2 x AA 
batteries. You can buy a holder for these batteries at an electronics store or Dick Smith. 
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Maintenance 
 
One small drop of oil on each end of 
the motor after each race. 
 
Some people use motor spray on their 
motor after each race to clean out dirt 
and debris. I'm not a fan of this as I've 
found it reduces the RPM slightly. 
 
Comm drops can be used to improve 
electrical connectivity but I haven't had 
much success with these and no longer 
use them 
 
Motor spray onto a cotton bud and 
used gently to clean the comm used to work for me but no longer does. Whether I'm doing 
something differently, the motor spray has changed or the brush / comm has changed is 
unclear. I suspect it’s because Tamiya have changed the brush material in their motors. 
 
I currently use a 1200 grit sandpaper (very fine) to clean the comm between races. This is as 
much art as science as holding the sandpaper in place with tweezers while rotating the comm 
by hand is a challenge.  
 
Again test the motor before you maintain it and afterwards to make sure you've had the desired 
effect and that your tweaking hasn't caused a drop in RPM. 
 
At a major meeting without a handout motor I'd always have two pre-run in motors. One in the 
car and one spare. 
 
RPM Testing 
 
Over the last three years I’ve tested more than 50 motors (both my own and fellow racers) for 
RPM. I do not have a full dynomometer so can not comment on power, efficiency, wattage or 
other factors. But my view on RPM is as follows. 
 
All RPM is measured at 7.2V using the same digital tachometer on oiled and run in motors: 
 
17,500 RPM+ is outstanding 
17,000 – 17,500 is competitive 
16,800 – 17,000 is ok 
Below 16,800 I wouldn’t be using at the start of a meeting 
 
Note: the above is based on motors I would use to race when I can buy and test 3-4 motors and 
choose the best. People who buy more than 3-4 motors for a major meeting may have higher 
standards than I do. 
 
The most common method of measuring a motors RPM is to use a Motor Master from a 
company such as Much More. You can also use a Laser Tachometer (available from Jaycar). 
Always measure your motors RPM at the same voltage to allow comparison. As a general rule 
the more volts used the more RPM will be generated. I use 7.2V. 
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For ease of maintenance and testing I fit Deans plugs to my motor and ESC so that I 
can remove the motor easily for maintenance and testing without having to unsolder it. 
I may lose a very small amount of voltage by using Deans plugs rather than direct 
soldering my motor but in the testing I’ve conducted I have not seen a measurable 
difference in my lap times. 
 
If using Deans plugs on the motor solder a male 
deans plug to the motor and a female to the ESC. 
On the battery side of the ESC you will have a male 
Deans plug. In that way it is impossible for you to 
connect your ESC motor wire to the battery by 
mistake. This is good news as doing that will 
destroy your ESC. 
 
If you solder your motor directly to the ESC wires 
then make sure you unsolder the motor from the 
ESC before testing the speed of your motor as 
described above. Otherwise the voltage from your 
Motor Master will destroy your ESC. 
 
I highly recommend either Deans plugs or direct soldering. This gives a measurable 
voltage improvement over the standard plugs that come with the motor. 

Beginner 
Tip 


