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'How, exactly, does Dinan Engineering make its 462-hp supercharged S3R-M3 oui'h.qnclilé' the
stock M3 while simultaneously riding better? Steve Dinan explains...af 150 mph.

By Mike Miller Photography by Jackie Jouret

ost of the M3s we encounter

with superchargers, performance-

tuned suspensions and massive
wheel/tire upgrades tend to be highly-
strung, stiffly-sprung bobcats on PCP that
can be competently driven and worked on
only by their owners. Sometimes even that
is optimistic, judging by how often we see
the " check engine” light illuminated in
these machines.

From the factory, however, BMW M cars
sriveto deliver theexact opposite. They offer
detuned race engines combined with
upgraded drivetraincomponentsand brakes
in eminently streetable packages that nearly

anyone can drive. They're not without their
compromises, however, and it isin rectifying
those compromises that Dinan Engineering
found its niche long ago where both M cars
and other Bimmersare concern

Steve Dinan's philosophy isto take great
cars and make them better-by upping the
power, yes, but aso by devoting resourcesto
areas of the car where BMW simply could
not (for reasons o cost and production vol-
ume). Dinan's effortsare directed toimprov-
ing durability, drivability and user-friendli-
ness along with performance.

Dinan Engineering also challenges the
notion that afour- or five-hundred horse-

power car can't be as usable as a lesser
machine when it comes to normal vehicle
function. Most cars with that kind of
power — and you read about them all the
time on internet message boards— are not
cars you can use to pick up your mother at
the hairdresser without frizzing the
new "do," nor are they carsyou load your
family into for a three-day weekend at
grandma's house or use to pick up your
stodgy old boss at theairport. Dinan carsare
different: Even when they make really big
horsepower like the S3R-M3being featured
here, they're every bit asdrivable asastock
M3, maybe even more so.
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R: More power, better handling
Wefirst drovethe S3-M3back in Bimmer
#54 (November 2005), but the" Rform of
the car is even more powerful and better
handling. First, power isincreased from 423
to 462 hp thanksto an air-to-air intercool er
that sitsin front d theair conditioningcon-
denser. Heat is an issue with this much
power, so Dinan created an automaticcool-
ing fan activation system. The radiator fan
automaticallyactivateswhenever thesuper-
charger comeson its5.5 psi boost, and it
remains activated for three minutes after-
ward (evenif boost isnot required) to reduce
overall temperatureaswell as heat-soaking.
Qil temperaturesarereduced by anew oil
cooler that doubl escapacity comparedto the
origind BMW unit but remains thermostati-
cdly controlled. Finaly, the engine manage
ment softwarewastweaked for added power.
-"One d our goasisto maintain 100,000-
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mile-plus durability with thisengine, given
good maintenance," said Steve Dinan, Y oull
see people out therewith moreboog, nitrous
oxide, etc., but those enginesaren't going to
be dliveaslong asours. O course, we also
warrantyour work Lotsd peoplethink were
crazy for doing that, but that's how confident
weared our craftmanshi@ndenginesring.”
That confidence extends beyond the
enginebay to the suspension, where Dinan
carstend to rideeven better than their stock
counterparts while also handling better-
normally antithetical qualities. Drivers
stock and " tuned E46 M3stend to ask the
same question after pilotinga Dinan 2, S3
or S3R:"The handlingisfar better than stock,
but how the heck do they make it ride so
well?" That's agood question—the E46 M3
has been criticized by fussier ownersfor its
harsh ride, and it tends to get even harsher
if you bolt on aftermarket shocks and
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shorter, firmer coil springs.

"We have to have afirm car to obtain
good roll and pitch control, yet most suspen-
sionsaretoo low and too firm,"" Dinan told
us. "' They want to giveyou the racecar look
interms d ride height, but this meansthe
suspension can hit the bump stops more
often than we want. We researched shocks,
springsand bump stopsextensively to deter-
minethat improvedride quality comesfrom
controllingbump stop impact speed and the
progressivenature d the bump stop itsdlf."

Genius at 150 mph

Many d ushave, atleast foramomentar
two, discovered ourselvesin the presenced
genius. One d thiswriter's momentscame
while interviewing Steve Dinan about his
choiced JRZ shocksfor the S3R-M3ingteed
of the more typical and well-respected
Bilsteinsor Konis.

DInan's supercharged
and intercooled S3R-
M3 puts out a tire-

shredding 462 hp. The

real treat in driving this
| car,however, liesinits

. | sublime suspension.
Carefully tuned by
Steve Dinan himself,
the JRZ setup improves
both handling and ride
quality. Wheels are
Dinan's own 194nchers.
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While simultaneously driving at about
150 mph, Dinan offered thefollowing expla
nation: ""Koni isa twin-tubeshock; Bilstein
makes a monotube shock. Konis, because
they havea conventional arrangementlikea
regular street shock with the shock on the
bottom and the shaft up on top, can use a
conventional BMW exterior bump stop. The
Bilgein designisaninvertedshock with the
shock on top and the shaft inside the hous-
ing, which meansthey haveto useasmdler,
interna bump stop. Consequently they have
what | fed are ride quality issues, particu-
larly with the front struts.

"But because Bilsteins are monotube
shocks, they are more responsive and they
run cooler. When we made our JRZswe
decided we wanted amonotubeshock likea
Bilstein but adjustable like a Koni, and
instead d ahigh-speed [compressiondamp-
ing] adjustment we wanted a low-speed

adjusment—a low-speed bleeder onthepi s
ton to control pitch and roll very precisaly.
They are a billet design, so you can thread
them and rebuild them like aracing shock,
but they don't have an externa reservoir like
aracing shock. They're pretty trick, and it
took along timeto devel opthem.”

They're also expensiveat about $00 per
shock, which goes some way toward
explainingwhy JRZsarerarely seen onstreet
cars.(f course, Dinandoesn't just buy JRZs
off therack but orders them with custom
valvingthat's been specified by Steve Dinan
himself after extensivetesting on the shock
dyno and the street. The man isalso amas-
ter o race car setup; he oftenspends the
workday testing various configurationson
theroadsaround the shop, bringingthecars
infor constant adjustment until hefindsthe
setup he likes. All Dinan-JRZ and Koni
shockscome pre-adjusted, with the settings
Dinan prefersmarked on thehousing.

We asked Dinan what would happenif a
customer specified Bilstein or Koni shocks
instead. "If weused Bilgens, theridequality
would be much firmer in front and the sus-
pension would move around more becauseit
wouldn't havethat low-speed bleeder. Konis
would ride softer, not as good as with the
JRZs, but the car would move around even
morethan with Bilgeins™” hesaid. "Thereis
acog savingsusing Bilsteinsor Konisinstead
of JRZs- about $250 per shock. Y ou can also
buy remote-reservoir racing shocksfor these
cars from JRZ or Moton, but they’re about

$1,500 per shock. We wanted race car shock
performance without race car shock price,
and we were able to make that happen for
about one-third the priceof a racingshock."

O course, the real secret isin how all
these parts- coilsprings, anti-roll bars, and
Dinan-JRZ shocks—work together, along
with the secret ingredient: those little foam
BMW bump stops we take off and throw
away when fitting (front) Bilsteins.

"We spent alotd timewith bumpsops™
Dinan said. "We measured all the BMW
bump stopsavailable. We used dataacquisi-
tion to see what bump stop absorptionand
bump stop contact vel ocity on theshock was
with each bump stop. We tune the bump
stopsaspart of thesuspensionkit. Thets one
d the reasonsour kitsridesowell.

"Using shock damping curvesfrom our
shock dyno, we found thet if youtekehigh-
speed rebound and compression out of the
car, you give the shock what's called more
nose. With a low-speed shock, the car will
havegood weight transfer control, but when
you hit abump and theshock movesfast it
will 'blow off' and absorb the bump better
becausethehigh-speed [damping] forces are
lower. Our high-speed damping forcesare
lower than Bilsteins, Konis and BMWs
That's another seaet to our ride quality.”

Genius.

High on power,low on bling

Outwardly, al Dinan carsare thankfully
free of bling. Not that there's anythingwrong
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with showing off, but for me, driving a car
with stock bodywork isamatter d personal
preference, and probably age.

Nonetheless, in walking up to the Dinan
S3R M3 one cannot help but be drawn to the
lowered suspension and the humongous
275/30-19 front and 285/30-19 rear tires,
mounted on Dinan's own 9.5x19frontand 10
x 19-inch rear wheels. These are the absolute
largest tiresyou can fit on the E46 M3 with
stock bodywork, and you can dosoonly with
these wheds—redly. The wheelsweigh just
20 |bs. each, and the combinationadds over
fourinchesd rubber to the front axle aone.
The extra grip makes the M3's notorious
understeerathingd the past, like cheap gas.

Driving the Dinan S3R M3 off-boost is
amost anticlimactic, and wethink that's the
effect Dinan islooking for. Apart from the
vastly improved sound courtesy d a Dinan
exhaust systemand the softer ridequdity, the
car sportsaround townlikeastock M3. It has
zero drivability issues, and low-speed driv-
ingisnot the challenging affair it normallyis
in highlytuned, high-horsepower Bimmers.

Onceyou get to a nice back road—and
thebest onein Northern Caiforniastarts just
south o Dinan HQ-the S3R comesinto its
own. A certainamount of squat isinevitable
with this much power, and flooring the car
insecond gear unleashesthehoundsd Hell.
Youd better know what you're doing, even
though the M3's usual understeer is gone
and the steering is positively telepathic. We
steered faster and pushed each corner pro-
gressively harder until we lost the nerve to
takeit further —itis, after all, a$91,000 car,
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and wewere on a public road.

We aso had Steve Dinanin the right seat
d the S3R-M3during our test drive, which
was kind of like having awoman's father
come along on a date. But he's a cool cus-
tomer, Mr. Dinan, and he had no such reser-
vations, hauling the SR upto 165 mph on a
safe, smooth straightwith noside-road access.
"That's not thetop gpeed,” hesaid."It's more
like190-something." Evenwith 462 hp, how-
ever, it takesalot o road to get there.

Nailing the Dinan-Brembo brakes from
90 mph revealed perfectlylinear and highly
efficient decel eration with zero modul ation,
and repeated braking for the corners
revealed zero fade, aswell.

Weknew what to expectwhenthe SR was
floored, but part-throttleaccelerationisalso a
joy, aided by the Dinan 391 differential that
takestheplaced thestock 3.64unit."The3.91
actually increasesthe top speed, becausethe
carwon't pull a364insixthgear,” Dinansaid.

Dinan buildsalot o differentials these
days, picking up where BMW left off. "We
makeour ownring and piniongear setsfor a
couple d reasons. First, BMW stopped |ap-
ping gears, which makes them louder. |
believe BMW felt that they improved the
manufacturing and machine processto the
point whereit wasn't necessary anymore, and
thecar iswell insulated. But you can hear the
whineunder accel eration. Second was price.
We can actually makering and pinion gears
for lessthan it would cost to buy them from
BMW M otorsport,and our gearsarelapped.”

Dinan makes up for another o the M3s
deficienciesby installing better toe bushings

at therear. Off-throttl etransitionscan beeye
opening experiences in high-powered E3
and E46 carswhen these bushings become,
bit worn, and closing the throttle to set up
for aturn or alanechangecan maketherea
endfed squirrelly. Dinan saysBMW just did
n't spend enough money on the parts.

""Toe bushings have been achronic prob
leminthe E36 and E46 3 Series, asyou know,
and BMW came out with an updated toe
bushing that isimproved but not great,” he
said. "We havetwo differentfixes travel lim-
iters, which stop the bushings from moving
around so much so they don't tear, and a
monoball kit, which this car has.

"Wetakethebushingout and put abearing
in there. Our monoball kit isdesigned to run
quieter, unlikeothersthat work great but meke
noises. Ourshavelittlebarbsonthemonobdls
0 when you pressthem in the housing does-
nt movearound. We haveathreaded collar to
hold thebearinginsoit doesn't move, andwe
aso use very, very expensive bearingsso we
haveno play. Thecombinationd all that yidds
avery quiet monoball setup compared to the
lessexpensive ones. They arenot on the mar-
ket yet; thisisthe prototypecar.”

Itisthislevel d attention to detail thet
makes driving a Dinan BMW the rarified
experienceit is. Enthusiaststend to compare
parts like bushings, shocks and go-fast
engine partsonthebasisd pricesand nunm-
bers, but there's alot more to buildinga
high-powered, tuned BMW if you wantit to
remainlivableand streetable. A Dinan BWV
isthe product o that extraeffort: It may cost
more, but it's alsoworth more. @



