Nitro-to-Eectric
Gonversion

Whv and hDW! by Chris Long

VEHICLE OPTIONS

There 2 plenty of av




dvances in motors and batteries
have made '/s-scale slectric rac-
ing really popular, and I'm sure
that tracks nesr you hold such svents. If you

nlready run a Vg nitro but are raady for a

power change, why not try an cloctric conver-
sion? Battery power offers many advantages
tor average bashers and hardcore recers. No
more tuning and tweaking corburetor needles
o accommodats changes in temperature and
humidity, and no more cleaning off spilt nitro
funl at the end of the day.

Now, with the simplicity that elactrical

comversion kits offer, you can load your set-

Team Losi Bight with Losi slectric conversion

Team Associated RCET with AC Monater Kit

tings into your ESC, plug in & battery and
head out to the track. Warm-up laps? Not
required—thanks to electrical conversions.
Converting from nitro fusl to electric was
a DY project, and many were put off by that
arvd the unavailability and/or coat of the elec-
tronica. This hes changed; most hobby shops
stock conversion parts, so the technology is
widely available—and at competitive prices.
An vloctric conversion is now a viable
option. This year, ROAR and RC Pro will
allow the use of electric conversions, and
most local tracks now allow /8 slectric con-

versions to run with the nitro vehicles.

Team Associated RCAT with Tekno kit

Tesm Losi Bight with Novak convarsion

Speed Passion Silver Arrow 1/8 Brushless system

Ag we weant (o prass the first Spead Passion
g Sveram was unvailad and it's packed
with features

m Perfe wlt-in shee for any
on kit

CONYErs
m LUitra smooth throttle responss in
sensorless and sensord mode
m LED trackside programming box included
m 2200kv motor for serious racing and a
2600ky motors for big trocks

Slowly, but surely, my last nitro fuel truck
disappearsd o few months sgo. Today, hav-
ing completed over 10 nitro-to-slectric con-
versions, | run only with electric power—
brushiess motors. This includes everything
from my /8 Aevo 3.3 monster truck, HoBoa
Hyper 5T Pro truggy and Jammin’ X1-CR Pro
Buggy to my on-road Ofna GTPZ and the
ever versatile 112 Ofna CRT .5 trugay.

'l tell you how to complete an electrical
conversion, axplain your options and clus
vou in on the new terminology associated

with electrical conversions.

BERUSHLESS & ERUSHED—
AN EXPLANATION
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SENSORED & SENSORLESS

= Sensored Witha broshless

mivor, e BESC mus
know” the magnet's
orientation in order |

powier up the cotls ir
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Sensorless With this
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Sensored technolosy has traditionally
faviored for RC cars, as it eliminates
ing,” L, motar stuttering

starting to move. But with advar

serpsorless techn

MOTOR RATINGS—KV & RPM
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wous and/or burst current that the
a bat-
ESC, be sure selipct with a
sus-current amp rating that's at |east
sater than that of the motor,
Cenerally, to match a nitro engine, racers
aim to keep thelr motor rpm within
of 300X 0. Thiz enabl
end motors such as a Feigao to run oo
MONE EXpPensive molors sug h as thiose by |
ations are mone efficent and
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ESC & MOTOR SELECTION

s o molor of the

You must ¢t
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expect a 4oyl : b dri
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run ina v for the best
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anid monster ke

Your desired kilovall {(Kv) rating
will depend on your supplied volt-
age, but as a rule:

2000 1o 270Ky = 45 Lif:

pack

1800 o 2200E

1500 to 20000

stle Creations, Los

all offer ESC and motor cos




lju conversions. Each combination

tions for
has its own pro's and cons; it depends on
what you are looking for and how much
maney vou can spend. When set up appro-
priately, these off-the-shelf combinations pro-
vide exceptional performance that overshad-
ows that of their nitro counterparts.

The Castle Creations Mamba Monster

Max (MMM} provides two motor options—
the 200Ky for 18 truggies and the MT and

2650Ky for buggies, The ESC muns the same
software as the renowned Mamba Max, so it
can be configured from your PC and sup-
ports everything from 25 o 65, The MMM
combination was recently selected by Traxxas
and HFI for the new 2009 Brushless E-Revo
and E-Savage models

Losi's X-Celorin conversion kit comes
with four motor options from 1300Kvy to
400Ky for plenty of options o suit vour bat-
tery choice. This ESC typically supports 25
through 55 Lilos and is ensily configurable at
home as well as at the track because it can be
programmesd via “Card” or laptop:

The Movak HV kits have been around for
some vears but were recently refreshed to
include a low-voltage cutoff (LVC), and the
maotors have upgraded, larger, Smm shafts
The Novak HV is rated for up to a 45 Lifg,
and it has a higher, 3000 to 5000 kilovolt,
range. The advantage of the Novak ESC was
its use of sensored technology o provide
smocth starts, but with advances in sensor-
less motors and ESCs, this tsn't much of an
IS5LE ANy Mo

Above and beyvond the conversion kits
already mentioned are a number of other
motor and ESC manufachurer combinations
The main motor altematives indude. but are
not limited (o, Feigao (at the lower end),
Medusa (in the middie) and Tekno/Neu
Motors at the high end. Every manufacturer
offers brushless motors in various sizes, ool
ors and Kv ratings. Tekin is due to release an
1/8-scale combo soon; ite RXB  promises
strong performance

When choosing vour ESC, consider the
manutacturer support; that 560 eBay special
mught look attractive, but if it fails within the
warranty period, you might not have the
support that U5, vendors such as Castle
Creations, Movak and Losi—to name a few —

provide

PROPER GEARING

Your motor and baitery chodoes (and the speed
you want) will determine the gearing of your
e brushibess build. One of the best resources
available for gearing is this websile gearing
guide hitp://scriptasylum.com/re_speed/
Hiere, you have the aptions of entering all of the
vehicles, voltage, motor, tire choice and
desired speed, and it will compute the
required pinion gear.

Most conversions run the pinion directly
against the spur gear, which s fine as long as
you use the “hardened pinions” from RC-
Monster.com, RRF, or Novak,

In termis of speed, for the track, you'll gen-
erally be gearing for a high 30 to low 40mph
Bashers might want S0mph. After changing
your gearing, check the temperature of your
motor and ESC every 5 minutes to ensure
that they are not running too hot becasse
temps over 200 degrees will destroy vour
mator and possibly your ESC. Motor temp
should be less than 170 degrees. If you are
geared appropriately, this should not become
a problem.

GENERAL RULES OF

BERUSHLESS GEARING

Hot motor, cool controller, cool batteries =
Undergeared; use smaller pinion
Cool motar, hot controller, hol batteries =

Owvergeared; use smaller pinion.

Warm motor, warm controller, warm batter-
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ies = Happy components

In addition to chonging the gearing,
brushless motors provide instant forgue from
stationary. This can result in the front wheels
unloading during rapid acceleration. This can
be addressed by using thicker centre diff
fhuid of betwieen 10L000WT and 30,000WT.

MOTOR OR ESC BRAKING?
This comes divwn mainly to personal prefer-
ence, your choiee of conversion and your dri-
ving style, In most conversions, the ESC pro-
vides the braking, bul in most configurations,
vou can disable the motor brake and use the
traditional servo setup, this MCreases com-
plexity but, at he same time, [t enables you to
adiust the front-to-rear brake bias, In addi-
tion, the ESC will run cooler, as it no longer
handles braking,

Most of vou will find that the braking pro-
vided in ESC software will work perfectly

wiell, but advanced drivers may want to try a
servo-brake configuration,

BATTERIES & WIRING

For brushless power, lithium batteries are
re,alh_v your only viabkle |.1PI11!I."I- MNIMH cells
fust can't take the amp draw of an 1/8-scale
setup, and they weigh too much.

Most racers now opt for a Lifo (lithium-
polymer) pack that, when property used and
charged, will offer amazing performance at a
great price. Note that LiFo batteries are sensi-
tive to abuse; they should not be crushed,
punctured, aver-discharged (below 3 volts
per cell) or over-charged! They require a
LiP'o-specific charger and balancer, Most new
chargers can now do self-balancing and can
charge LiPos, NiMHs and A123 batteries.

ROAR recently set rules that standardize
LiPo pack sizes and require LiPos (o have a
hard, fameproof case, Before vou Invest in
them, be sure to check at vour local track to

confirm their requirements; some tracks only
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let you race with ROAR-approved and/or other
hard-case LiPo packs; others are not as stnct.

BATTERY SELECTION

* Valtage Each cell has a nominal (resting)
voltage of 3.7 volis and a fully charged
voltage of 4.2.

A pack’s voltage of is often expressed as thi
number of cells (5 25 (7.4 volts), 35 (111
virlts), 45 (14.5 volts), otc.

* Capacity Normally measured in thou
sands of milliamp hours

= rating This refers to a pack’s maximum
discharge rating, and it's a multiphe of its
capacity. For example:

* 250 S000mAh pack could sustain 125
amps

= @ 200 4000mAh pack could sustain 50
amps

Individual cells can also be linked in series

with adapters to increase voltage, or in paral-

Tel o incrense capacity:

o 235 (7.4 valts) S000mAh wired in series is
equivalent to 45 (14.8 valts) 5000m Ah

* 225 (7.4 volts) S000mAR wired in parallel
is equivalent to 252P (7.4 volis) 10000mAh

For any !f-scale buggy
or trugey, loeok for a 45
S000mAh pack with a
minimum 20C rating; i
should provide approxi-
mately 15 minutes of
race time. Caution: when
you think about using
larger
remember that they'll

much packs,
add more weight, and
that can lead to more
breakages. And choos-
ing a pack with a low
amp rating could result
in its being overheated,
in which case it will “puff” and ke ruined or
worse: it might catch fire and/for explode.

As o pack s used (discharged), the indi-

vidual cells can be depleted at a
different rates, and the pack may
be out of balance, So use a balanc-
ing charger toensure that the valt-
age in every cell ina pack s the
same. Most LiPo chargers now
Fave a built-in balancer,

Do not allow LiPo cells
to be discharged to below 1.8
volts, or they may be ruined. Most
s FSCs have a built-in low-volt-
age cutalf feature that cuts the
power when the cells’ voltage
reaches the cut-off—usually 3
volts per cell, Check your ESC's manual to
emsare that you understand how to use this
sisfting correctly.

A123 baHeries are on alternative (o LiPos
They have similar characteristics and a high
discharge rate of 30C, but they will not ignite,
et if damaged. The downside is that they arc
slightly heavier, they're available only in
100mAh and 2300mAh capacities, and they
have a resting vollage of 34 volts per cell. They
are generally wired in paraliel. A 5521 A12%'s
equivalent would be a 45 Lilo. They aren’|
generally used for racing, but they're great
alternatives for a basher with a monster truck!

WRAP-UP

With so many advances In technology and
choices for brushless conversions, 2009
promises to be great year for RC 1F vou ever
have an opportunity to drive a brushless, e
powensd car or convert your nitro car, try ik
You might find that you prefer it, | do! @

Links

Castle Creations, castlecreations.com,
(7H5) BE3-4519

Caster Racing, www.castermacing.com
Feigao Electric Motar Co., feigao.com,
RE-731-2925%4

HFI Racing, hpiracing.oom,
{949) 753-1099

Medusa Research, Inc.,
medusaproducts.com,

(508) 675-0200

Neu Motors, neumotors.com,
(B8] 674-2250

Movak Electronics Inc.,
teamnovak.com, (949 BA3-8873
RC Muonster, ro-monster.com

Team Losi, distributed by Horizon
Haobby Inc. bearmlosi.com,
hezrizomhoblby,com, (800) 338-4639
Tekin, Inc., teamiekincom

Tekno RC, teknorcoom,

(BIF) 8572872

Traxxas Corp., traxxas.com,
(W72} 265-BH1)

For more nformabion, please see our souroe
guide on page 121



