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IGHT CONSTRUCTION AGAIN AND AGAIN

REDRIVING

Thie nody Irerre ol the
ERMIVY 328 Kt haiking
sl af 1840 bowsled o
e X2 by of wesght

g, it seemed reasonable (o reduce: the
winght of drve etements - cylinder heads,
peslans, engine blocks = by wsing alumin

wm, magnesium, and other light reaten

a5, This kil was continuoushy improved,
Iater adopted kor the design of the com-
plete chasses, and has always been em-
ployed in mass-production and in mator
sports, When BAMW staned to manufac-
e 8 new generation of automobilas in

the 1930s, they started o meduce the
waight of the bodywork and trim parts
a5 well, beginning with innovative de-
sign idoas, 85 wes the case fof the chas-
g5 frame of the BMW 303, and soon fol-
leweinig with light materials also,

Dur-r-f: recant decades, many BMW
products have  featured messures for
waight reducton, Here we. wanl o

present to you some special lightweight
construction highlights from BMW's his
tory of more than S0 years:

BI".-"IL"."-;c very first product, the aircrah
engine llla of 1917, weighed just 287 kil-
ograms. |t was consderably hghter and
more efficient than competing prod
ucts. Tha main welghl-s5aving meas-

ure was the usa of aluminium pistons.
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In 1923 BMW started to manufacture
motorcycles: One year later it launched
the R 37, the world's first motorcycle
to have an engine with cylinder heads
made of light metal. As sarly as 1926,
BMW presented a V12 cylinder aircraft
engine that not only featured  alumin-
um pistons but also an engine block
made of magnesium. With a continuous
output of 385 hp and a weight of only
310 kg the engineg achieved a remarka

ble power-to-weight-ratio of 1.15 hplkg

wl‘e«n it came [0 aultomobile design,
BMW engineers also dedicated them
sevizs to ighbweight construction at an
edrly stage. The purchase of the vehicle
factory Eisenach m 1928 made BMW
an automobile manufacturer, Onby  five
vears later the company was alreat Iy able
to present a venicle fealuring |||i|.|l.\,w;'_'1h'.

construction elements: the BAMW 303
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From then on, BMW enginears systam-
atically incorporated the advantages of
lightweight construction into the mass-
production of automobiles,

Toreduce the weight of the chassis frame
ol the BAMW 303, the tubes were built
with larger cross-sactions in places &x-
posaed o high forees and rmuch srmaller
Cross-sections whare no o lower fores
a8cl upon the frame

BMW had the construction paterted in
1933, It went on to be adopled by many
other sutomobile manufacturers

w|!h the launch of the BAMW 132 in
18934, BMW lelded another aircraft en
gine with lightweight construction as an
integral dessgn characteristic. The radial
engine fad air-cooling, which saved the
weight of an alabormte liguid-cooling sys-
tem. With a continuous output of 690 hp

and a weight of only 525 kg, the engine

boasted an excellant power-to-wesght-ra:
tno of 0.76 hpkag.

In the middlie of the 1930s, BMW built
the motorcycle type 255. Tharks o light:
wgight construction it became one of tha
mast successul racing motorcycles of the
pre-war penod, Except for the aluminium
cylinder heads, all cast parts were made

of magnasium. Parts of the handiebar, the

fedescopic fork, the wheel hubs, and the
mms werg made of alurminium or alumm
lurm-based alioys, Despite featuing su-
percharger and cardan shaft drive, the
racer only brought 140 kg to the scales
this made it 22.5% lightar than the saries
produchon version and abaout 15 ko light-

or than competin 10 products

T"h- seres version of the BMW 328
BMW's mast important sports car of the
pre-war pencd, not only had a weighil-
savang chassis frame but also bady parts




a of aluminium. The mcing versions of the
B 328 were even more consistantly frmmed
for lightwesght construction, Both the BMW 328
Touring Coupé, the winring vehicla at the Mills
Migia 1940, and the BMW 328 Kamm racing
sanon featured Dodiss with lightweight ubular
space frames. Thi frame, weighing just 32 kg,
featured an outer skin made of sluminium, For
thes reason these vehicles boasted an overall
werght of just 760 ko

AﬂerWnrlerm I, BMW continued to set bench-
ks in lightweight construchion, The V8 anging,
malable tom 1954, was the first Va senes an-
aine ta have both the engene block and the: cylin-
ter head made of ioht metal, i was-a maor con-
feitiutor 10 tirning the BAMW 507 imo a sports car.

Tr-.._'. first complete: BAMW to be based ofex-

pemely consistent lightweight construchion oo

CONSTRUCTION

INTELLIGENT LIGHTWEIGHT
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the war was the BMW 700 RS. The mcing car,
launched i 1961, featured & tubular space frame
aricl an outer skin made of aluminium; it weighed
i at ust 630 kg Thanks to thes low weight, Hans
Stuck neaded no morne than a 2-cylinder fiat twin
angine with B0 hp to win hill climbes,

ln thia gasdy 19708 BMW set another milestone
in lightweight constiuction with the BMW 3.0
CSL. By using aluminium hoods and doors and
acryllc plass windows, a5 well as omitting in-
sulating malerials, the enginears managed Lo
save more than 200kg compared 10 the BAMW
3.0 CSL In the end, the vahicle brought a mere
1,165 kg to the scales. Welght reduction aiso
played an important rle in designing the BAMW
Z1 in 1988 The roadster was based on a gelf-
sunparting monocogue construction made of

hat-dip galvanized steal profiles; it had doors,
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PIONEERING ROLE IN '
CASTING TECHNOLODGY
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matarial. With 2 weight of 1,250 kg it is il onk
relativedy light, but it also increased driving pleas-
ure, thanks to optimurm weight distribution and 4
low centre of gravity. '

TPIIEE years iate, BMW launched the worldy
first tharoughbred and fully-fladged electric ve-
hicle: the BMW E1. The four-seatar was nat onily
lully-fledged becauss it was designed as an elacs
tric vehicle from the outset, but also because the
desion was consistently based on Iighivesiht
construction. Its body, weighing just 900 ko, ws
marufactured from extruded aluminium sheathe
anct combined with an outer skin made of Syt
thetic matenials and aluminium, thus COMpET-
sating for the heavy, high-energy sodium-sulphur
battary thal weghed 200 kg,

Irl the middie of the 1990s, BAMW managed (o
savi A considerable amaunt of weight n lage-

soale production for the first time. The fourth oen-

enation BWMWV 5 Serles had a chassis manufachssed
entiraly from light metal, saving about 30% of the
overall waight. The use of full akuminium anginGs

saved another 30 kg, Despite featuring additan
& special equipment, this BMW 5 Series was con-

siderably lighter than its predecassor Li Jhtwesghit




THE IDEAL MATERIAL FOR EVERY PART

Today, steel ia still the most frequently used matesial in vebicle construction. Bl
In conatantly decraasing amounts. As early as 1917, BMW began using alumini-
um I aircralt engine produchon —a light metal that is about one third lghtet than
steal. To this day alurminium = howewar, only used for conain parte, &8s it is rath- |
ir expensive, difficull to process, and does not exhibit the same ngdity as sleal

| Throughou! the years, morg and more componants made of fibre Sompound o |
synthetic matarialz have been used in additon 1o light metals. For exampla, in
1971 windscraens made of acrylic glass were built into the BMW 3.0 05l asa
wesght-gaving measure

Today the use of carbon-fibre-reinforced plastic (CRP), &5 emploved in the BN
M3 CSL, in the current BAIW KB, and in the BMW M3, as wel as the use of imate-
riats adopted from ar and space technalogy have becoms second Aaturs to BV,
The adviarages of synthetic matenals ara that they have a lower self-wsight amg
easier 10 procass, yet exhibit @ high ngdity. Magnesiem, which B Alreacly em
ployed in alrcraft engines in the middle of the 1920s, is alsg expected o have a
promising luture. It exists in lame quantities, s about 30 96 ligghtir than alummaam,
and almost 80 % bghier than steel. Today, BAMW courits on an intelligent mikture of
differpnt materials

weight of only 1,385 kg 1o the-scales.

i view of the strict lega requirements regard-
ing COZ emissian, BMW's experience and skilis
in lightweight construction provide the compa-
constiuction s the BMW M3 CSL of 2003,  ny with an important technolcgical advantage.
which was even chiistened after it - CSL stands The primary goal of all measures is to optimize
for Coupe Sports Lightwaiaht construction. In diiving pleasure: the distinguishing feature of ol I
atdition to the 1oaf, which is 6 kg lighter than BMW products.

the M3 steed raaf, the front bumper brsckets,

the front apron;, and the rear diffuser were alsa

made of carbon-fibre-reinformed plastic. Further-
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WINDSHIELD MADE OF WEIGHT-SAVING,
DOUBLE-LAYERED SAFETY GLASS

FRONT AND TRUNK HOODS
MADE OF ALUMINUR

LIGHTER BATTERY

NO BUMPER "

WEIGHT-SAVING SPORTS LOCKING *
OF THE FRONT HOOD
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Ns name says il all Launched in 1971, the
lightwaight-construction variant of the big
3.0 ltre coupes, at a mere 1,165 kg, s moe
REAR AND SIDE WINDOWS than 200 kg lightsr. that the 3.0 CS and the
MADE OF ESPECIALLY 3.0 CSi. Optlonal comfort features were exclud-
o LIGHT GLASS ed from the design, which was based on light
materials, At the same lime, the engine output
was boosted n two- steps. The oulcome was
improved driving dynamics and incraased effi-
ciency, As 8 racing coupd boasting these op-
timized features, it dominated the Tourng Car
Cnampionships and managed 1o pocket six Eu-
The BAW 3.0 CSL has made a significant con-
tribaition 1o answering the question af where
FIXED REAR SIDE WiN- and how to save waight, ts recent namesake,
DOWS WITHOUT BALL the BAIW M3 CSL of 2003, has, for exampla,
. MECHANISM been directly influenced by it.

TECHNICAL FACTS

1971-72: 2,985 cc, 132 KWITBO hp,
169 units

1972-73: 3,003 co, 147 KWIZ00 hp,
929 units '

1973-75: 3,153 cc, 151 KWI206 hp,
167 units

R - * ROOF SPOILER
-' y R AND REAR WING®

s

* BUMPER MADE OF

* DOORS MADE OF ALUMINIUM SYNTHETIC MATERIAL

* LUGHTER FLOOR CARPETS
* LIGHT METAL RIMS
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We will never forget where we came from. The BMW M3 CSL.







