
polymotive BENcHMART<rNc

The new BMW 7 weighsvith
1,360ks leß than the old one and
.on3ists ofonly 1o,9% plarica.

w€ighs 2,02lkg a.d con-
sisß of 1S,6qlo plasri.s,

Gourceer AzMad )

Benchmarl<ing Feature

BMW 73Oi versus BMW 74Oi
Analysis of thermoplastic materials employed in BMW 7 series

Lightweighr construction s, current y, the central theme in auro
mot i ve  des ign .  L igh te r  componen ts  can  con t r i bu re  towards  ower
ove ra  veh  c  e  we igh r ,  resu r l t  ng  i n  reduced  fue  consumptonand
lower CO, emiss ons. This natural ly also refers to rhe luxury car seg
men t ,  nc lud  ng the  BMW7seres .  I n  t h  s  ed  t i on  we  a re  su rvey ing
rhe  BMW 730 i  (2006  yea r  mode l )  and  i t s  successo r ,  t he  BMW 740
(2009  mode  ) .  We  w i  pu t  ou r  f ocus  on  rhe  emp loyed  the rmop las t i c
ma te r  a l s  and  the  consequen t  sh i f t  i n  pa r t  we igh ts ,  and  the  poss ib le
rise or fal l  ofcertain materrals.

Th.Azma. l  ( l r tnb t rse \hows.onr tn r t rb  e  equ pnrc . t  sn  t  L , !  t  r  rc  rhe  fc \v  BMW

lara fb ' l )o thveh. .s rn rcs l ,c . r to the t rover  The r . \v  BNI !4 /  fe . t l res  J l5kg(15.60 ; )  o l

n l  body . r  nensnrs  1  engrh  wdnr ,  l r r  ghr )  p  an . \ ,  a  ne .  a r \ (o  202( !  i r0 ,9 r i , ) .
Ln  tenns  o fbody  nnss .  d r  l lN1W730iq !o tes

. r  we sh ,  o r2 .o -2  r  r1 t .  Despn.  rhe  fad  (h f t  rhe  Body main ly  unchanged _

lN1W7.10, .omeswrr  d ! r r ru rbos t r f t  na iy  p rogress  on  the  in te r io r  s ide

rirrar Lc g Po!!en\r rearg rs, Fo!!c(rr m r

,oß. . 'u  n ' .on !o l .  ' un  fn r  L .chno o l l f ) . rhe  Thcre  ar .  b is i .a l l y  no  malor  (hang6 o f
ov . ra  w. ig f , r  s . r l r . ! r8 - "n . !ver ( r$60( ! )  p lan  .  n ,a te r  a  s  when i t  comes ro  d ,e  v .h  .

^  wc ,ghr  r .d ! { .n  o f  :ppro lmatey  .c  body  rhe  bumpv r .d  bumper  l ram.

sokgnn\  rch 'evc( l  t r r t l re  r ( ( !a  s . ! 'ng  o f  a res ! lmade o f  | ,P-EPDN1 2096ry  bu !  the

n. te ra  , rnd  r  lunher  80 ig  w.s  ower .n . l  uppef  sho.k  absorb*s  (o f rhe

save. l  h . .ausc  \ome f ronr  b !mp. r ) .  rvo  rn rhe ,  smal  pa{s ,  a r .

.  r  r  rn  nowdideofEPP,  ra rher (ha .  PP,wh i .h .L t5

,  ,e  r  we ! , r  by  ha  f  The two uppü

cenr .  g r  I  t .  (he  npr .ss t r .  nn i  J ,s r in . r  ! c

mrfk ol anf llMW, tu:ni.r n i.  S^ PC

When r  .omes ( i  n re ror  . r fn  J rn l

boak l !  i  p r , ' , . !  a r  n r  d rve , \  \ .  !e  r l

trttrr(!ve trPP.rran.e

nrent  lnyoLr  rhe  dashboard  . l  rhe  / .10 i

\ !as  n ide  o f  'UR w rh  . r  t r€  gh i . l  7 .136 k !

The no \ !  PP L(1F20 dashboard  o l  r  r .  7 .10  \

s lgh '  t  smal  o  !n  s  ze  b ! ' .  . r lus r  ' r  6 l6kq .  ß

mL.h  I  ghFr  I  rc  re  n ib r ( .d  PP nr r re ra  i r '
n  s  t rc .vc r .  ( t !nemcnt  o i i . s  rbords  oa
hgh ( ! ' l l ness .  r ! ' cng th  a .d  la fe  r i . . ru 'e  n

case o f i r  a .c ,dc i t .  r  .dd  t  on  d i .  h . , t c ,  . l

shows good i low ch t r rJ . r . r  i .5  . rd  in te .

!o .  mou d  rgo f lh in  wa l ls  i s  poss 'b  c

The beze (PA6 CF30)  o f th .  ne \ !  . { , ! -

men(  pane l  co .s ins  o f  rh red  pr f ts  a .d

weghs 0  718kg comp3fed to  thd  prevors

2  062kg (^ l  231)  The dashbo i .d  .a .

r ie r  in  rhe  fo rmer  BMW 7 sc .es  node

was co .s t ruc lcd  !s ing  PLJR.LF The kc l

öb jec tve  oa  rhe  redcsgn was ro  . rearc

a  s  nge matc ra  so l l fon  fo r  thc  .an t r

m o d ! c  t h a t  w o ! d  l o w e r  s y s t o m . o { s

ard  s imp l i t  thc  manuf . . tu r ins  p roce$

I t  was  a  so  essent  a  d ra t  'hc  mate
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EID

as regar.lr ihe shoc[ at],or5e. un.lerrhe
bumpcr, .hrfging frcm PP to tPP lives 2/3rds

Chrnging from PLllt LFlto

boar.ln.rir a säv ig of

r.w
litfir

' 1 : 1  ' \ L . n r P r r . {  \ 1  r h l l \ l \ i ' r  n r f : : ' : :
r r i n  r  r . n o n  r . ( l j i . . ! f  ( r o r r i . r \  5 C
r L r  s  I r , i ! . s s  . n r ,  ( \  8 [ 1 \ \  1 .  l )  t ] . 1 ! . e  :

: r r : : .  f  r i r  ! r , r  r l , . r r  . \ l i  l . ' r !  r l r .  \ rn r .

f . ' f .  , r  I n . e  F r r r '  t  r ! . .  i r f i l , r  r r . L L . '  L
f r r  f l \ L  n r . i ! I  \ n r a i l f  I  r t f  ,  ! r !
,  i . \  r , l . ' f  r  r r , . , . . J  D o | l

,  U . . r  & , t r r  \  i re .  p i l r  l6 )  T l i {  I  ! : ! v
. l . r \ f L r . . r ' i  . r ,  t ,  \ r e  o r \  ( ) .  f  t l  j 7 6 i , r .

, , . r r [ . , , . n  r o  r r i .  F , e ! o L r \  i ) i i 6 . f  . ]

8  l \1  n , .  1 \ r , r . r l , k -n ' , r i ! ie  r r r ' r f i l r rL
, , 1 l r e . l . r  ü i r ' l . L f i l  r , ,  L '  . r ! f  . , . l d r ?

r l  L i .n ,  \L  .n ! . , .  , !  ! s  ng
' L r e . r i l l r s  n L r ' r , .  r i o , . f , l  p o \ p ' . ! . \  c n e
l ) r  e  ro  r l i .  l r r .p . , r  . !  o f  , )  rq  in i  n ,ü  n  so
nrö , t  nbr '  r t .  i l i i  L  r r l  po  ) ,1 ,  .py  e  r .  l t l r te i
r i , r  n r i r . '  . ,  i s a b . r o ' e t  r (

f !  P  rn  (s  o r  n ! ! .  r lö f i  r  i  b rc , , r  r in ! ' .
! t  :F l ,  , , t lL rns  N1, ,  .o !e  .  i  , r  p i , r ' . ! l r '  \
. .1  n ,  r . f  fo r  t , . .ess . : t  , r  .onrLr ,n . , ru r

$rh  > l r1  t r  fo rn  ' i !  te .hn .  o ! .s

T h .  r . t r  \ . 1 t l i r  o r  r h . . . n r r t , ( . r s o l e

.o !  a  r \ .  re . l ! . . ( l  b )  a . r .n  ,s r , ,  l i on
l l . l i ) s . l :  ro  9  I  l5 (g  Tr  rn t r  n  p . r  Ln

I  r h .  t l 0 i  t r r \ , r r i d

. i A B S  l \  L h r r  r  r F r ; 1 0 ,  s . o r l r , r ( r e d

t i l  A E l i . . . L h c ,  w r r  r i 1 , \  r n f  ! p p (  ! i : e

t . ! e ,  s  n r . r , l .  . r  / \  1 \ ' P !

T h r  ! f  r l r . n r .  r  Ä B \ + r r (  s n r l . )  L l c i

r L r  I  n r \ .  . .  ! d  f , ,  r r r l *  1 . , '  I  r .  r f i .  i oo r

f . f .  r ( r  . o \ . ' 5  . r i ( l  r . r  r l l .  1 . \ c ' r  i o rqe

ü 1 . 5  , , r l . o m p i '  f . i 6  n  \ i h . r \  r l o r

o r ' .  r h .  r  s  r t . n l 1 ( !  ( . r s  r  r l  ( a l f i !  f n d e

. r  P , \ a r  (  I  i 0  n . | l  , r r :  . ] oJ . l

Noise insulat ion with
m u l t i - l a y e r  s a n d w i c h  s L r u c L u r e

^n . r l r f  f f  ( r  i  r . r r  h i : !  I  !  porc . r  L l  1 .
. , . fn1 .  ;u l ' i r r r l l  \e , ! i ,1  \ .n . - r i  1  r t , .

r . fue  l r l l \ ' \  . r . r f r1 l
.  n  . r  R  l l  PES l )L l l i  l t rb r  . . i r  | .  r .  r .  r  ro

r . , r ^ .  r . r , r ,1 \ r r .5  { ,L , . r |e  n r . ' . i i  . iF f  ( ;F : i0

t L C l 0 l )  \ , R  V  i r  \ .  ! v r . f  , . 1 .  m ! .  l l  n
! . ig I  r1  , ,  I  l l  - l - r . r [ !  r .  ]a j  S39 l i j t l  I  s
i  . l  r l r . r1  1 r , .  l !h r r  f , !h r  $  \ r .n r  !h , \ \ \  L . . l

t s r f r  L r  . v e i  b , L , . r  a , n L \ r -  ( ! f  | i o e
l71  so f i .  . r  rc  t . r  15  . l  I  re  rn r  . rL t r r .
\ r . renr  . ! .  t r r rJ .  . t  PP Lr . \1  .onr t ' . !  od
r .  F L r R  , 1 , r n r ! ! f  T h . , . . 1  5 e i r  L . L , p e r
nnr i r r  , r r  !  n r . l r  , ) t  L ID i \ l  PL lR r  horh

Th€ sinAl.5e.tion be:e in aluninium .o'suu.
ton and wcilhing morc rhan 2k! has blos
somea inro r triple.s.crion.omponcd in PA. tt
Frs thu' proved posslble to säv. 2/3rdi ofthe
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wh€ree tfie engine styl. .owr used b
be nothing moro tien epaint€d plstic
cap for the top sectio. ofthe ensine, in
the new 7-series it h* b€comca muki
tunction compon€nt, . along with an
airfker änd .n impäct äbsorber aimed
at inc€-ing pcdEtri.n safety. At the
td. tin. dF pad h- only b€.ome

BMW BMW
730i 740i

Totalweight (kg) 2.021 1.860
Mdimum power 258/190 326/ua
(hp) / (kw)
Fu€lconsumption 10.1 9.9 10.0
( l /100km)
Comprison b.s€.n aMW 730iand 740i

Under the hood

The drg rc.omri"ncfr ßtrlways a Eood
.a.didaG for the usigc ol,re\v maEnals li
we open the hood an(l npproach rhe motof,
we en.ounter rh. .ng'nc .onrpartme.t pro

te . rbn  (aho .ahd ac{s  r .p )  wF{ :h  \

Jl I nado or PF (TV20) Th0 .i!in. .ovor s

o( r1cn  undemeadr  I  r  h igh  lenpora ture

cnvi'orment \!here potimnlcr ir p'ed6

t  ned 'o  be  emp o fed  Hoc.  PA6MxCr . lo

s !5cd for borh nrod.Ls Thc \1ni of.hange
bo\ !s  in  rhe  BMW 7 rcnc !  ( : r  0  |  6 .y l inder

d crl eng ne), whso i .rish aftve eng ne

.ovsw dr  a r  in tegr i r ( l . r  r f  te r  s  emp oyed.

ß mrlt nage cncr8y nl,so.prion sy{em for

pede{ r ian  pro tc . (n , r  i smrde p  mar  yo f  PA

lf we .ons.l.' rhc cnS ne Gell neel .nd

iloy are pr.dom nrnr Only n rew pa6, l,kc

srnsors ,  f  rc rs  and o  lc rps . .oveßand pL l ley !

i ro l id  rhe  engne are  mrd .  o lPA o .  ö rhor

h  gh  rempera ture  res  s r in r  na tc r i3  s  lho

surp .sc  a id  rea  innov  ion  s  r ighr  .sd .

the  p  nons  ns id r  Lhe 740 i  e fg fe  a re  madc

f rom phcno l i .  .onrpoundt .  whch rcpa.e

nkastaluminium Tho 'n.r r fnr | öutpertörms

h'Sh Emperature eng,.rr ng thormoplast.s

n  .hem.a l  res  {an tu .  'hdma $ab l i t y  an . l

..4..

( (cp  resna ice  !4 /e  ghr  tu \ lu . tons .an  be

r .h  cved as  r l re  spe.  f .  S ,nv  ry  i s  app or

f t rcy  30% less  thar  d  r ( rq  n  lm in  um I

'h. future ru.h thernrosc(,n! p a{.s N,ll be

h d inüeasingly In the tr.nsmßs on area and
w l l  sub* t le  fo rme ' i l  p .ns  ! rd  roday

The air system

A neh s lhc:t fi rcr sy*cfr slpp ed t,t
M . n f . H u m m c l  F l c r  r h . .  '  f i t e r  h o l s i f !
his i completrly novd d$'Sn Nnh a tora
s,c'ght of I 7s:lkg (1 .2,r,rkg prevo!nt) Th.

f ihd  hous .g  G made o f  PAar 'C iF :J0  a .d  has

n l )  n . .n  rhe  prevo!s  PP a lF : i0 .  lh .  a  r in take

rnd r r flter d!.t wer. a $ rc d6ignei blt

Ihe  a  r rempera t ! res  fqd .  thc  an  d ! . r

ing parts determ,ne rvhdhü re nior.ed PP

or the highertempcr.rure retistrnt PA 's

emp oyed.  l rwe ook  ar  rhc  mJn io  dsaround

the turbochargcr (iorc: o. y rhe BMW 7.10i

has n turbocharg$), rcinforced grndes ofPA

i rc  p redom nar r :  c l ! . ' s ,  . k r .ooer  in ra lc

i rd  repnf tnor  ppe (pon ncrcooer )  a re
midc  l rom r5 . lO ' !o  r . in fo ' . cd  PAi  hor rc r

pans  ik r  {h .  du . r .önnecror  (ou '  o rLU o)

nnd rh. se.ond turbo.hrr!.r dud ätu made

F--rnm

t--i
,%e

+- , ]
I

i'Ril
_ l-t

'
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ö - . .->As regards the ce.te con-

soles, tie w€ight has been
3u.cessrully reduced from
12ks to just over 9kg without

any impa;nrnt of funcrion-

t [E

.":;::;::

/. --.. -:-

A2t I tacl--

PrsL . s  be in8  l sed  i n  r hc

ghter, morc advan.ed rid

deploycd in 'omc rr.f,s rhar

arc comp crely iew. The
usrge olPUR, PA, AB5,/pC

PP, EPDM loJ ABs rre still

c(cnsnel/ employ€n in thc

tr. 
i

"+ \oss%
t'

\

'-.

_s
".';.o"z

IEU
3

,ö J
"rj

'o

l5!rt

Maft€rs are bc.on'ng
weightier toö: whereas the

ol; filter housing in PP CF30
weighed 1.2.14kg, the new

housina - now made fröm

PA CF30  wc ighs  l , 7so  kg .

polydeß in th€ a!.omotive inausby, Vol. s, No 01+02l I0, vr\W polrnotiv€. net 13
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There are several
other changes worth
menEron I ng:
Turning signal

A .omb .a r  on  o l  PBT.AS^+20Cr  -ABS

hrs  tp la .ed  rhe  p fcv io ls  y .used

License plate support

The p i f t  wnh o fe  o f  rhe  .omparar ive

h ,ghe i  wc igh t  re i ! *  ons  (nore  rh i .  ha l r )

hJ tu ly  .o . ' .buFs ro  the  overar !  veghL

s.v . !s  Thc  icensc  pn te  {Fpot  s  fow

nrr.l. from PP EPDM 20TV.rnd \ro ghs only

0 . t  75kg

Headlamp support

BENCHMARI(INC

u\
E; A in ill rhe i$a lrrvw 7

we lh t  l t \ s  n , r i  r h .  od

benr! Lcd te!5 ;r dre ndw
fiMlv 7, s,th dt ProPor
, i on  o r  l i ! h t  m . rn  on  t h .

-""

The a.ccl€rator pedalhäs gone
nhead and lost somc weisht.

fhc  hcJd nmp s !ppon.  p rev io !s  y

mnde o fPC,  i  no \ !  n  .o 'npo lnd  o f  n*a l

Pedals

BMW \,rs aLrv.),s tr forerunner wl,cn t
. a m .  t o  p . . l a  s  n i d e  ö a  F . n c s  T , c  o  d
a . .der t r to r  p .d r  s  wf  qhed 0  5 l8k{  . .d  thc

nerv  ones  N. igh  0  3 . lokg  mide  o fPP.CFso.

T h d b r a k e  p & l a  r e m a . e d a  ( e b t i b o v c

0 5kg madr by PA6 6.CF.15.

Conclusion

Tre \hares or PP (fon 3 2 3 .1"i) trnd rhe \ae .rab ish..l PA (fronr 2 I 7";) .cmr,n br\

. a l y u n ( h i n g e d R e m a , k i b l e s t h e s h a r l ) d r o p o f P L r R f o n 2 3 e , r o t r l o w o f I 2 9 u . d u . r o

l i s rbor rd  a rd  ro  F  ns !  i ton .  rn rong o the6 The 2s9u dorc  ho tor izcd  BMw 7a0 .ou  d
keep dr. same lirel .oisumptbn 8 ns predfr:.sor ßlt1w has. ovcr ä peflod of tusr Lhree
yeaß. trccf eigäged in exp ori.! r0\!ways ro mäkc G 7 rrr cs lhlcra.d fxre fu. .ft].n:fr
A1 the  s rme t  n r . ,  rhe  .ompa i ) '  p tu \enß i r r  I  o . (  |  aqa  n .  . rs  a  f . re r lnner  when n .omer  h
Ihc  de le lupmef r  nnd enrp ioymenr  o f rew (hennop lnn .  mr tc r ia ls  n  ts .a rs

I
)
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