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ABOUT THE M3

The E36 M3 had big boots to fill
following the ES0 model that had really
put BEMW on the map for fast and

superb handling saloon cars. The M1
was a supercar and the M3 brought the
supercar dream to the more average guy
on the street, He could own a piece of
race car and after the inumenss success
of the M3 on the track, the road car
manners of the new E36 would have to
be exceptional. And BMW didn't
disappoint. The E36 was introduced in
late 1990 (for the 1991 model) in Europe
with model rell-out planned for the US,
Canada and even Australia, Initially,
some motoring journalists slated the
new BMW Tor sketelhy build quality with
Ioose and inferiorfecling interior trim
panels especially. But these doubts were
quickly dealt with and by the time the
M3 hit the dealer showrooms late in
1992, the world was in love with the
buteh new madel with its sexy curves,
This love allair was o continue right up
until 1551,

The new model saw huge
technological advances over the older
E30 model, the most significant of them
was the mew multi-link rear Suspensmon
called Z-axle. This was 4 development
horrowed from the Z1 spors ear and
850 super coups, This would give a
mmuch better handling car and more even

weight distribution in the car

But it was under the bommet where the
biggest news was, Out went the four-cylinder
514 engine that had been pushed as Far as it
could with the ES0 M3 racers, It was time for
a new engine and this time DOHC engines
wire used acroess the range, The new motor
was substantially bigger in capacity at 28)ce
and developed plenty more power too, with
peak output at 28600y,

In the middle of 1995, the M3 Coupé and
zaloon were upgraded to a 317bhp, 3.8-litre
engine called the 552, We saw BMW fexing
its technological muscles with the
introduction of VANOS vanable valve timing
b, This has eome 1n for some CrRteism over
the years, but in reality isn't muoch more
unreliable than any other engine components,
Variahle valve timming means the Gming of the
valve openings can be constantly adjusted to
give optimum engine performance based on a
number of engine parameters. Whereas
traditional cams have fxed Gming
throughout the rev range, VANOS adjusts
the valve actions to give the driver instant
power and forque wherever they are in the
rev range, S0 irons out flat spots, 1ts even
Ietter ab giving the engine all the fuel and
oy ien i can gulp down wder hared
acceleration, whereas a traditional engine
would have to wait for the valve timing to
cateh up or come on-cam, The valves are
conlralled by clectronic solenoids that open

opefully you caught the first

installment of our Kough Tuning

Cruide last month when we 1o

at the 514 engine found in the E30

M3, This month we're taking am in-
depih ook at its yvounger brother, the S50

. a5 found under the bonnet of the

tyre
treads of the B30 M3, the E36 was the first
=plinder motor amd would
aolbhp is
possible and we're aboul to show you how.

13. Pollowing in the track heritage

M3 to carry a six

become a tuners' favourite

and elose inoa sphit second. Some engines
rattle at low revs when the failing VANOS
solenaids aren’t doing anything, causing
meany owners to take their cars back to
the dealer.

In 1984 BMW introduced the limited
pdition M3 GT madel. Like the previous
E30 road models produced for racing, the
E36 M3 GT was a racing homaologation
special. It had shorter fnal drive ratio,
stiffer suspension, M strut brace,
adjustable front and rear spoilers,
aluminiumn doors, forged 177 rims and
carbon dash and centre console trim.
Designed with the UK market in mind, all
GTs came in British Eacing green paint
and under the bonnet was a 201 bhp 3.0-
litre maotor, Only 350 GT models were
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T get the best and, more imporiantly, the
most reliable power from your engine, we're
going to work up the tuning scale, starting
with the most basic add-ons. To help vou
plan your tuning, wewe broken the guide
down into logical steps, increasing in power
and budget as we go through.

T fiml ot what works best, each month
we speak o leading tuners who specialise in
the featured engine, 5o they can tell us what
power to expect and what works hest
without causing embarrassing failures.

s bdlt in righit-
hand drive for the UK market, but only had
the stock power output of the normal M3

Doubtful you'll ever see them over here,
but Australia got 15 M3-E models ordered by
BMW Australia for the Super Production
series. There was also an M3 Anniversary
Edition built in 1999 for Australia too.

BMW Lk celebrated the end of the M3
procduction in late 1998 with 50 Special
Edition coupés. These were all finished in
Imola red and trimeoed in Inola red leather

identify thes
the front ban

THE S50/552 IN DETAIL

The carly models delivered ZE6bhp (at 7000rpm) from the 2000ee in-line six-
eylinder configuration. The twin-cam design was different to the regular
producticn M50 24-valve motor of the tire, BMWs M team engineered the
engine to have an increased cylinder bore of 8Gmm and longer piston stroke of
25.8mm. The compression ratio of the engine was increased to 10,8:1, Further
headwork saw the air tracts inside the head ported and polished to promaote
faster air Now through the head. Very much in keeping with the characteristic of
the E30 M3, the new engine used an individual throttle body on each evlinder. As
we explained last month, this is the ultimate engine setup and as keen tuners, it's
A great system to base our power increases on. While they were at it, BMW
engineers developed the most [ree-flowing intake and exhaust system they could
to get the fuelfir in and exhaust gases out as fast as possible,

Again, like we would in the aftermarket, BMW has fitted more heavy-duty
valve springs to cope with the high output demand of the M3 engine.

As we mentioned earlier, the new engine would also use variable valve timing
called VANCS, Initially, this only worked on the intake valves but would
eventually move to both inlet and exhanst for the Evo 3.2 engine. More great
news for tuners was the use of Bosch Motronic M3.3 engine management using
the common OBD1 system popular in German cars, To help the engine spin up
fast there was a dual mass flywheel fitted to give great acceleration. S50 engines
all use dual catalysis,

At the early part of the M3 550 engine production BMW was also working on
developing the all-conquering MeLaren F1 supercar V12 engine, This work
enabled the company to carry over some of the technology to its road cars and
we saw these in the 5.2-litre version of the 550 called the 552, The big landmark
in BMW engine production was finally exeeeding the magical 100bhp-per-litre
figure, This capacity increase came from a larger eylinder bore of 86, 4mm and
longer stroke of 91mm, taking the exact capacity to 3201ec. The compression
ratio was upped to 1151 (from 1008:1) and the new pistons were a lightweight
design attached to graphite-coated connecting rods (for increased strength). The
engine had a new BMW/Giemens M5550 engine management system too. As we
mentioned, the engine now used the double VANOS continnously variable valve
timing on both intake and exhaust cams. The inlet valves were increased in size
to cope with the extra airfue] being drawn and the intalke and exhaust systems
were redesigned to do
the same. In ovder to
ENSULe proper
lubrication and strong
oil pressure under
high demands, BAMW
fitted a second oil
pump. The final
power output after
all these changes
was 321bhp at
T4rpm: & 35bhp
hike, The torgue

level went up : - o = = —':‘”"“-__-f‘_f“{','r.:- ,
accordingly, from : . ST : ;’f “/ ﬁmﬂHm
23616 ft to 25816 11, ; ol A iy
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BEFORE YOU START

Whenever we're considering tuning an
engine we do all we can to T UL
any potential extra power g
If vou alre

or 552 engine, we're sure vou take

an be
handled Iy have an
good care of it If you're looking to
buy one with a view to tuning it, then
vou should buy carefully, Despite

wiere built to take more of a

hammering on the circuit than you'll ever
give them on the road as long as they're
properly serviced. A well looked-after
M3 will come with a full service history,
made even better if it's from a main dealer
or & 51,

If you're unsure of the last time the car

Give it a fresh oil change, along with genuine
oil filter and a set of spark plugs. For the
sake of less than 100, it’s peace of mined.

Many wsed E36 M3s will have covered
their first lap of the odometer and be well
into the second, with many M3s well

over ten-years-old and running out of
space for ¢andles on the birthday cake.
But don't worry, this is a BMW engine
and it was built well, The only real
known issue is VANOS units failing.

According to Koy at CA Automotive: “A

o filter isn't

re in any doubt as to the
ast time it was done, change it, They
only cost peanuts and can save vou
thousands,” Roy said the tell-

ask how rmany high revving engines they
build and you can see why a well

John Thorme at Thormey Motors
simple VANOS fix can

200,000 miles to prolon
ally

g the life of the

engine, especially if you're planning

Instead of starting with the induction
funing of the engine, we just had to
tell vou aboutl a couple of ticks to
gain power, CA Auto told us that many
cars benefit from power pullevs and
fan deletion. Replacing any rotating
wheels on things like water pumps

and power steering, for example, can
help gain you as much as Shhp, Sound
likoe Fantasy? IUs proven that if vou
| reduce the rotating drag of these
\tmnmtll}r heavy wheels with lighter
NL allay versions, the engine can pick
» ﬁ up faster and waste less power
W turning these wheels. A small
T'I step with great results. A pulley
set will set you back around 5175
Cretting rid of the viscous fan
driven by the engine can also help

b

FRR - b LIRS .

SR -::1;:. gain power in the same way, CA does

ey . ; . _

Er e an electric fan comversion using a
S

Pacet unit that can be yours for only
5140, This gets rid of a big rotating

N SRR
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STEP 1: POWER WITHOUT TUNING?

mass and does away with the drag factor
again. Another tip from Thomey Motorsport:
check your throttle cable, These can get stiff
and sticky. A simple

grease up or a replacement {al under
thirty quid) can be a quick lix for cars
that appear to be holding back.




STEP 2: BREATHING

With the BMW factory using individual
throttle bodies as stancard on the S50
ang 252 motors, we need to look one step
back from there at the air box amd belier
still, its content. The stock filter will be
meadle on a budget and the factory can't
alfordably improve the filter design, so
we have 1o, We'd advise your first tuning
step would Be (o drop in a quality
performance panel air filier. The stock air
box does a great job of keeping the filter
in isolation feom the ambient heat of the
engine bay. For around 550 yvou've already
helped vour engine breath easier and with
less restriction. While there may be many
apen design induction kits which no
doubt sound amazing, they're taking in
Tot air from the engine bay and s0 won't
be delivering the hest oxygen for your
motor, which has to be cald for best
power. K&N, for example, can solve this
by supplyving a 57-1000 kit, which s the
cold air intake (CAD housed ina special
custom enclosure safe from warm air
&N has dvno'd this kit for 8 proven
Ebhp Zain. For the same gain bul in a
much more 2ophisticated design, yvou

-

couled try
the holy gral of M3 intakes: GruppelM., Its
carbon air box has a colossal intake scoop
that sits unobbrusively between the
headlights in the grlle area and also uses
genuine carbon fibre for the heat shiclding,
The anly issae is that the price, at around
2900, izn't cheap, but just check out the
knowing nods from aficionados at the next
show when vou pop the bonnel. I8 worth
noting Simota does an equivalent system,
which retails for much less at around 5500,
Both kits should release around Shlyp out on
the road.

If wou're running s 3.2-1itre molor, you
might want to look at the modified MS0

intake manifold from CA Automotive,
This gives an increased bore throitle
body and mmpeoved air Mow into the
M52 heaul. This works on all 5562
engines including the 3206, 3231 and
G251 moddels. CA claims an impressive
20bhp power gain for $510.

If vou have a limitless badget and
want the best, CA can supply a made-
to-arder CSL-styvle carbon air box
with engine management remap for
E1T00, Sure, it's expensive, but when
vou find out the power gain is in the
region of 20-30bhp (depending on the
car) and gives a much more lively
throttle, it starts to sound tempting,
as well as gorgeous on the ear,
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STEP 3: EXHAUST SYSTEM

You have a number of choices here
depending on your budget, For this car
it's all aboul the power gains, and
manufaciurers are keen to show vou

1 for your car despite

the factory svstem being quite good to

what they can deli
start with, Any company that can prove

:. But this
"t be cheap

its design works means bus
part of the funing pro "
if vou want results, We'd say a proven
system would end up setfin
four figures-plus, so shop carefully.
Supersprint, for example, claims its

vou back

system will give a dyno-prowve b and

130t b of torque, Supersprint has superh

lightwi

Eisenmann is also a notorious name for
hand-buili-to-order stainless M3 exhausts,
and it is easy to blow a grand on a
titanium centre pipe section or Just a rear
section of the system. Iis eredibility
comes from being the OF manafacturer
for many supercar names including
Alpina, McLaren, Porsche and more. Hell,

it can even give you the choiee of sound
levels according to what you necd.

A popular combination of quality against
stem actually
Motorsport. For
sLim
ed ina quad 20mm

price is Miltek, with the M3
developed with Thorne
just over a grand you can have a full 5
from the ¢
tailpipe de
sysiem is that its refined and unolirsive
in normal driving, then comes on song
when pushing hard.

i can also change to race cats for

sion-ricndly driving yet no e

im. The beauty of the Milic

atalysis for the MoT so you can
choose to stick with your stoc

. ithier, You need to be buying a
pukka top brand 100-cell cat from the

likes of Thomey Motorsport (arownd

3. Don't
be tempted to buy a cheapy from

gunarantee) or CA Aubo [

eBay just becanse it says its a 100-cell
race cat.

Of course, if you ¢
then the Grap)

work of art in imirieate welding and
Fabrication. Nice if you've gol 51600

Lo spare!
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STEP 4: ENGINE MANAGEMENT

The great advantage of the newer M3
models is the simple ECL tuning
available through either the on-board
v, DBD1 or OBDE port. This gives
\k direct access to the data for the
\\'\‘?‘c-{mgi]m management. The stock
*\R management has been made for
W the whole world and needs to
}[' take into account climate,
hurmidity, fuel grading and speed
= limits. This one-map-suits-all
approach is great until we start
wanting more pawer. If we can tall
the ECU that it's only going to run on
the UK’s cold air, then we're already
making progress. We can tell it that
wie only want to operate on higher
octane fuel instead of the 95R0N the
car expects. And better still, we can
remare Lhe top speed restriction too.
The map contains masses of
information about how the stock M3

rins, but 4z 2000 45 We starl swapping
pats for higher performance bils the
ECU needs to change the engine
settings to make the most of the new
parts, Howrs, days and even weeks have
gone into developing aprated maps for
the M3 and anything from 10-20bhp can be
gained from a simple ECU remap. We'd
advise speaking to an expert like Thorney
Motorsport, for example, which, like many
credible tuners, likes to dyno test the car
before and afler so you can see as well az
feel the improvements. But the biggest
advantage of a dyno remap is that the
management can be reprogrammed to cater
for your modifications, If vou've already
fitted an exhaust and CAL then the engine
management can be mapped to give exlra
fuel and ignition settings to mateh the extra
air Aow, thus generating the most potential
power, This is where you're spending 15
gaodl value for money. For arownd S500-5650

you ¢onld have a dyno
remap. The team at Thormey are so
confident vou'll notice the difference
after a dyno ECU remap that they let the
customer drive the car before they pay,
offering a full money-back guarmntee if
the results don't mateh ils promises.

STEP 5: CAM AND HEAD UPGRADES

Cianmes are the [ast step for nocmsdly
aspivated engines, as they tend to he
Lo on Lhe Bang for your buck scale
of timing. They're normally the last
e yon've done evervihing
e owe've disenssed so far
w5 like Thomey like to
stick with normally aspirated
power a5 it's in keeping with the M3
CEvINE experiemes,

Whereas (he previous B30 M3 was
old-skool tech, now that we're dealing
will vaiable valve timing things
shonld get a little more complex. Or
pee, Youn sec, the deal with the VANDS

wslem is you can'l really do anything
wilh it when it comes (o luning, so
st people junk the svsien and
rever] back (o, e i, ald-
skool tuning. The Gesowred cam brand
of choice im the M3 is Schrick, which
is notorious for Germman molors,
Dropping in performance cams for a
road engine will give vou two
noticeable changes in engine
characteristics: less low-down torguee
but a whaole load more power from
around 3000 all the way to the
redline. Most feel this is an acceptable
trade-ofl as the revs are what make
the M3 the gas that it is. The

news is that if you stick to the
recommended cam duration of 2847
for both inlet and exhaust cams, wen

voul can man standard valve lift that means
youl can retain your stoack pistons, Schrick
can supply cams above this mild spec right
up b over 307 for ctee motors,

Of course, with fitting any cam kit
comes the nesd to remap the engine to
take the extra duration into account and

run stock internal and

external enginge

wie start to addd

uprated parts, we get : [y
to the limits of <

the factory head design. IF the head
comes OfT for a cam swap, then mainly
all that is meeded is o de ;

gentle gas lowing to remove any buill
up carbon (coke) in the airways. A cam
swap can, depending on the engine,
releases around 12-15bhp, and don't
forged to factor in around six to eight
hours for the labour,

ST
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STEP 6: TURBO AND SUPERCHARGING

Weve seen many US and Toreign M3s
using Active Autowerkes supercharger
CONVE rat offeet. They use
Rotrex CE8 chargers and can be fitted to
a stock motor for around 300bhp at the
wheels. Trouble is, most tuners now

won't supply an off-theshell supercharger

or turbocharger kit, preferring to get

car into their workshops and do the work

1 whern:

BUDGET: :
FROM £500 — £1000

Start with the affardable bits to
get the ball rolling: lose the
viscous fan and lighten the drag
load with uprated pulleys, These
will both help gain faster engine
pick up and surprisingly a few
bhp to boot, (et better breathing,
more power and superh induction
noise from an enclosed air box
svstem from the likes of KE&N,
Simota or BRMC. With this Lot
yol'll hawve already picked up a
handful of bhp for your budget.

OVER £5000

Every supercharger and turbo
conversion needs to be engine and
budget controlled. IF you have a

age engine and a bit of
cash to spare, vou can bolt a turbo
or supercharger to the stock
engine and get resulis, IF vou i
higher mileage engine, we'd advise using this
as time to uprate the engine internals and go
low compression. Turbo conversions, by their
nature, put more stress on the engine
internals, so the limit of power achievable on
stock compression is less than a
supercharger’s capability. Power figures are
heacdline g

)

rabhbing, with anything from
450bhp right up to GO0bBhp possible, [t's far
better and more reliable to decomp
engine with uprated head gasket, lower
COMPression pistons, new stronger con rods
(a weak spot with forced induction
conversions) and uprated head and rod
bolts, IT vour engine is high on miles it’s
waorth replacing the crankshaft bearing
shells too. IF you're desperate to go tarkyo

g5 the

drop compression, but you won't be able bo

run o much boost, Tudo conversions stard

FROM £1000 — £2000

This is where power increases start to
get noticeable, Onee we sort the
induction side of things {above) we can
look at the exhanst system. A top-notch
system like we menticned will not only
give good power, but will substantially
reduce the car weight as the factory
system weighs a lot. To increase power,
budget for around a grand to replace the
catalysts with 100-cell race cats from a
tuner selling big brands, Use the rest of
vour budget to choose a suitable rear
exhaust system in whatever design yvou
want. A decent exhanst will iransform
the sound of vour M3 and add aroundd
20-50khp with the race cats Oited.

The limit for nva mods s pretty much reached now. To get more power your'll be

looking at a supercharger or il conversion. Remember your M3 may become

less suitable for road use with a power band high up the revs and small amounts

of torgque at low revs. Both conwversions will give vou anything up to 550bhp peak

peower You can get more power on stock intemals with supercharging due to the

more linear power delivery: waorth bearing in mind if the budget’s tight.

S omore popala for

MEIes 4% % a more

linear power very. Mo oone buys an
M3 1o be peaky and all-or-nothing.

There's more power to e bad

before reinforeing with a
:_:|_|_|_:||;!1'{:E'|:_Lr';'..';1_':r l!'.l']l!'l'l.-'l_':]':‘-i-il_ll'l: I:l!‘.-l'!lIEI:IE;l:_LI'I;!H
to a turbo}), CA Auto reckons it's not
unbheard of to 45l-Sbhp with a
strong standard engine, but that's not
for Nat-out everyday use, If vou can
afford to go low compression then
there's potentially enough power
available to zee dyno numbers of
around S50-53700hp, Conversion
prices are all dependent on the lewel
of power and the condition of the

those for a turdo Comeersiomn

mentionesd abowe.

USEFUL
CONTACTS

CA Auto Tech:

0871 231 1010

www Ca-automobive. couk

Thorney Motorsport:
01908 238708
www thornevmotorsport. co.uk
ETA Maotorsport:

01474 20505

‘-'i"'-‘-"w.ﬂfﬂﬂlﬂmfﬁpﬂﬂ-w.Ltl{

Bexley Motor Works:
0845 345 2306
www hmsport, com
C3:

020 2778 0808:
www.cabmw.couk

Custom Cars:
O7TORS 432167

A Tech:
O7T7E7 114963
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