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If wou bought vour maotor
from a junkyard or found it
forgotten somewhere in your
laboratory and you don't
have ary clue about its
characteristics, you can follow
these steps;

+ Seek any identification on the
maotor, and look for its
datasheet cver the |nternet.
Make sure itis a DO motor |f
there are anly two wires
connecting it, there is a good
chance it is D Otherwise, it
could ke an AC, brushless, or
step motor
Measure the electrical
resistance between the
terminals, obtaining Rmotor.

» Apply
increasingly
higher
waoltages, such
as &y, 9\ 12V,
18, and 24V
Wait for a few
minutes at
gach level
while checking
if the motor
WArm s up 1
significanthy. If it gets very hot
even without loads, you're
probably aver the nominal
voltage, soreduce its value.
Mosthigh quality motors can
work without problems during
a three minute match with
twice their nominal voltage; this
is a technique used in combat
(such as the 48V Etek powered
at 9avy. The 24Y Magmotors
are exceptions. They are already
optimized for this voltage,
tolerating at most 36V, Even so,
the current should ke limited in
this case.

+ Once yvou've chosen the
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working voltage Vig e, connect
the motor fwithoutloads on its

shaft) to the appropriate battery —

the same that will be used in
combat— and measure |, pa.
Mote that the value of | | .y
does notdepend much on Vi .
However, itis always a good

idea to rmeasure it at the warking
voltage. [fyou have an optical
tachometer (which uses strobe
lights, such as the one in Figure
1), wou can also measure the
maximum noload motor speed
0 g nad. A cheaper option is to
attach a small spool to the motor
shaft, and to counthow long it
takes for it toroll up. For
instance, take O meters or 30
feet of nylon thread. The angular
speed in rad/s will be the length

of the thread divided by the radius

of the spocl; all this is divided by
the measured time (the thread

heeds to be thin, so that when it's

rolled up around the spool the
effective radius doesn’tvary
significanty).

Attach the motor shaft to a vise
grip, hold both the maotor and the
vise grip well, and connect the
battery. Be careful because the
torque can be large. The
measured current will be

Loy, Associated with the drouit
resistan @ Rouem = Rpater +

Rioor 50 lgan = 7ll"'Ilin|:l_rtfll RS}.‘S’:EI‘H-;
then, calculate Rppey = Vinpu'
lamd - Ritar Do notleave the
maotor stalled for along time; it

will overheat

and possibly get

damaged. Also,

take care not to

dent the motor

body whila

halding it (for

instance, with

a C-clamp) as

shown in

Figure 2.

Repeat the

procedure abaove,

but suppariing

one end of the

vise grip by a

scale or spring dynamorm eter (with
the wise gripin the horizantal
position; see Figure 2). Then,
measure the difference between
the weights with the motor stalled
and with it turned off, and
multiply this value by the lever arm
of the vise grip to obtain the
maximum torque of the motor,
Taqr Forinstance, if the scale
reads 0.1 ky with the motor
turned off (because of the vise
grip weight) and 0.8 ky when itis
stalled, and the lever arm
idistance between the axis of the
maotor shaft and the peint in the
vise grip attached to the scale) is
120 mm, then T, = (0.8ky -

0 kg )= 9.8 1mfs: = 0.150m =

1. 03 M=,

Because Tagy = Ka % (laan = no_ipad)
you can obtain the maofor torgue
constant by calculating Ky = T4/

(lstan = no_icaal)

+ Alternatively, if yvou were able to
MEASUre @y naq With a
tachometer or spool, then you can
calculate the motor speed
constant using Ky = @ n jpea
Mgt — Poyotem ¢ lng_jpaa) Check if
the product K, = K, is indeed equal
to 1, representing K, in fsm Ao
and K, in (rad/s)" Thisis a
redundancy check that reduces
the measurement errors. If you
weren't able to measure @ oy
there is no problem. Simphy
calculate K, = 1 f K, taking care
with the physical units,

Finally, once yvou have the values
OF Vippue, Ky (andfor K., Ry,
and | paq you can obtain Al
other parameters associated with
wolr motor + battery systern using
the previously presented equations
idon’t forget to later add the
resistance of the electronics, as
wyell).

Affdrdable 2.4 GHzZ

he prindpal radio frequency for

many years in USA combat
robotics was 75 MHz FOM. This
worked well encugh, but the
transmitters (TA) and recepvers (R
for PO were both expensive, and
the receivers were both bulky and
not particularly reliable under
combat conditions. The main
problerm, however, was the limited

& by Pete Smith

number of channels available and
confrolling the use of those channels
in-amajot event

The arrival of the Spektrum DG
dranged all that It uses 2.4 GHz
and each radio "binds" fo and can
contral only one B at a time
with out any possibility that it can
interfere with (or be interfered by}
another transmitter. This remaoved —

in a stroke — many of the radic
concerns at events. Organizers no
longer had toworny about competitors
interfering with each other or with
other RC sets being used nearky,
affecting safe control of the robots
Competitors also no langer had
to ke concerned about being on the
same channel as their epponent and
perhaps being forced to make last
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