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Electric power-steer-

ing flexible coupling

lectbonding s a process developed by
Roch l i ng  Au tomor i ve ,  wh i ch  comb  nes  b  ow
mo ld ing  and  i n j cc i on  mo  d  ng  i n  a  s rng  e
p ro ,  c * .  l r  r )  b ,  r r  q  r . ,  d  f o r  r l  .  p -od t  .  r i on
ofrhc rnrercoo er air duct lor rhe \ryV 2LTDI
125kw veh i c l es .

In order to surbsri tute alurr-r inunr or stce
w i th  p l as t i c .  T  cona  and  Roch l i ng  Au romo
t ve loge!her devcloped a grade ofl inear PPS
polymer lor blow mo d ng. The main chal
lenge for rh s appl icarion was to comb ne
a nrarenal thar is very dif f icu r to plocess
-  PPS 'w rh  a  h i gh l y  i n teg ra ted  rnd  com
plex blorv mo d ns method. The key oblcc-
t ive was to deve op a PPS material with hrgh
melt srrenqrh, guaranteeing suff ic ent stabr '

ty of rhe parison dur ng thc blow mo d ng
process. This rvas ach cved by devc op ng a
unique h gh-viscosiry near srru.rLrre PPS

As in a regular blon, molding process, rhe
pa r i son  i s  ex t ruded  n ro  rhe  open  rnou ld .
When  r r  c l oses ,  and  wh i l e  t he  comprcssed  a i r
i s  app l i ed ,  a  seconda ry  un  r  n j ec rs  t he  me l t
into an aux ary cavicy. As borh parts are
comb ined  a t  mc l t  t empera tu re ,  t he  resu l t
i '  ' . r .  r  good  r5 ,  n -  r a l  ho  ' l  . . r d  .  ,  , r  l o r r t .
The superior benefics are cht 'mica bonding
mu  l i  componen l s  w i t h  c  ean  l o  n t ,  hence
un  ke  i n  conven t i ona  r ve ld i ng  rechn iques ,
procluctlon varinnces such as to crances of
rhe welding process are el im naced. The l t 'cr '
bond ng process mproves .oupl in{ strenqth
sign f icanrly, byaboua 209t. corrparcd to rhe
convent onal weld ing process.

Th i s  b l ow  mo lded  i nce rcoo  e r  a i r  duc r
has 309; less rveight and 25'16 ower cost
compared  ro  a l um inu rn  a i r  duc t s ,  w thou t
sac r  f i c i nq  pe r fo rmance  a r  230 'C  and  2 . t
ba r  wo r (  l oad .

Nextccr  Automot ive,  suppl ier  of  , "vheel  ro wheel

advanced sreer ing and dr ivel ine sysrems, has nvenred a

p asric f lexible coupling that solves NVH challenges previously
assoclared wirh column electr ic power sreerine sysrcrns (EPS). The parr, currently nproduc
r on, has .r so r,ron the Soc ery of Plast cs Engincers Innovarion Arvard in rhe chassrs./hardware
category

Conven t i on r l  so lu t i ons  t o  coup le  rhe  mo to r  t o  rhe  wo rm i nc lude  rhe  ro ro r  so la ro r "  and
" s r a i n  e s s  s r e e  r o r o r c o u p i n g ' . B o t h s y s t e m s h a v e i n c o m m o n t h a t r h c r s l i d n g i n t c r f a c e s a r e
sublect to tors onal lash and thar they need grease. And because a column EPS unit ls pos
t i oned  l ns ide  t he  d r i ve r  compar lmen r ,  a  common  d rawback  i s  i n re r i o r  veh i c l c  no i s . .

By  rep  ac ing  t he  conven t i ona l  coup  i ng  w i rh  a  robus t ,  f l ex  b  e  des ign ,  t he  company  c re
ated the quietesr co urnn EPs system avai lab e on the markea. The componenr rs the f irst
usa rL ' o f rn  en { i nee r  ng  rhc rmop  as t i .  i n  a  h i gh  pe r fo rmance  EPS 11ex ib  e  coup l i ng .  The  used
material rs Stanyl TW2.1l F10 5O'ra CF (PA 4 6) ofUSM.

The prrr tself  is unique because of the f lexible r ibs rhar connecr and transfer torque
from one rotaring shaft ro anothcr so rhat i t  srrokcs axia 1y, srrctching and compressing rhe
coup l i nq  l r  a l so  has  a  f u l l y  comp l i an t  cons tan r - ve loc r r y l o i n r  r ha r  e  m ina res  ro r s i ona l  l l sh ,
g r case  a r rd  a l l  s l i d i ng  i n te r f aces .  I n  add i t i on  t he  we igh t  cou  d  be  reduced  by  abou r  17% com
p . r r ' d  r e  t 5 ,  r r ' r d r t . r r ' n _ c  r l ' o l u r r o r .

Nextccr ALJrornorive s wide range of EPS sysrerns are in demand because they el iminare
hydrau t f lu d, reduce weght, improvc fue cconomy by up to 4 percenr and recluce em s
s  ons  S rnce  1999 ,  Nex ree r  Au romor i ve  ( rhe  f o rmer  s ree r i ng  d  v i s ron  o I  De lph i )  has  pu t  more
than  12  m  on  EPS un l t s  on  t he  road  g loba  y ,  sav ing  more  t han  500  m i  on  ga l l ons  (1 ,820
m l l i on  l i r r es )  o f f ue l .  The  company ' s  f i r s t  EPS app l i ca t i on  u , i t h  t he  ne rv  p  as t i c  coup l i ng  r s  on
rhe 2009 Frar -500.

\ ! \ ! \ ! .  n f \ t c f r  I  o n l

E ec t r  c  b  ower  rno to rs  rnoun ted  on to  hea t  ng ,  ven t  i l t  on  i nd  a i r cond i t i on  ng  (HVAC)
modu es often produce v brat ions in operation, which then are transrn rted from the rnotor
through the HVAC nrodu e to other componenrs of thc vehicle. ln order ro isolare rhese
vibrarlons. rhe e ectr ic moror is rypical ly fasrr,ned onto a mounr assemb y that has vibr.rt ion
isolat inq fearures, which s In rurn mounred to thc HVAC module. De phi Thermrl Sysrerns
has devc oped tr post so at on made from p asric rhar not only replaccs conventional ruLrber,
but ir lso reduccs asst 'mb y r ime and costs.

Thc rca re fou rv i b ra tonmodes ina rno to r f anassemb ly  t o r s i ona l ,  r ad ia ,  ax ia l  and rock
ing .  The  p las r i c  pos t  soa ton  f ocuses  on  t he  t o r sona  v i b ra r  ons  o f  t he  mo to r  r ha t  . nL rse
ronal no se. Us ng the p asric !o replace rhe rurbber ro acr as the spring in rhe rorsional system,
rhe company optimised the design ofthe post in order ro tarqer a rcsonant frequency. (ey

f t a tu res  o f t he  p las r i c  pos t  a re  t he  d iamere r ,  pos t  and  r  b  he igh t .  The  moro f  moun t  assemb ly
can  be  n reg ra l l y  mou lded  l n to  t he  l owe r  HVAC c l se  o r  as  a  se rvcc  cup ,  depend  ng  upon
cus romer  requ i remcn rs .

Labour and fasrener le ated assernb y cosls cou d be reduced as only a srmple
press s needed to snap thc rnotor to the case assemby. The PPI design e mi
nares lcrbber e ements and formerly required nloror cases, Lvhich eads ro a 5 109ä
weighr rcducrron as an assembly, and a total cost reduction ol about 207o. The Pas
ric Posf lsolarion $, i  be debuted on the 2010 Ceneral Motors Chevrolet Carrraro.
I n  su rnmary ;  De  ph i ' s  P las r  c  Pos t  so  a t  on  q i ves  t he  s imp  c  t y  o f  d i r ec r  moun r i ng  w i rh  rhe
fea r r r cs  o f i so lac ion .

w\l \ r ,  roe.  h l inq . r  Lr tonror vc (  onr
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