-12 APR 2006 WD 03/022640 PCT/ US01/ 28583 BUMPER BEAM W TH CRUSH CANS
BACKGROUND OF THE | NVENTI ON [0001] This invention relates generally to
bunpers and, nore particularly, to bunper beans. [0002] Bunpers typically
extend wi dt hwi se across the front and rear of a vehicl el AABR 0B nounted to
rails that extend in a |l engthwi se direction. A typical bunper includes a
st eel beam or WP&HYP ci ng nenber attached to vehicle ra??§a5H383covered by
a fascia. Such steel beans are heavy and typically deform or buckle, on

i npact. Energy froman inpact therefore nay be transferred to the vehicle
rails and result in additional damage to the vehicle. [0003] Energy
absor bi ng bunper systens BUMPFBHBEAM WA ERUSREASSe damage as a result of a
collision by managi ng i npact energy and intrusion while not exceeding a
rail load limt of the vehicle. The efficiency of a bunper systemis

defi ned as tBACHGBOBNDJIIF B INKENIIONr bed over distance. A high efficiency
bunper. system absorbs nore energy over a shorter distance than a | ow
efficiency bunper sygd@m Th hveafifd ¢d1RAC YenbiBlAGH RMBELs Dind biodedi Ng | 0ad
quickly to just under the rail load Iimt and naintaining that |-oad
constant unt PFIQURREY;IoMPEr BeAMS- gy has been di ssi pated. [0004] Sone known
ener gy absorbi ng bunper systens include a beam and an energy absorber
coupl ed to the beam Wﬁ@]eBémgvs@h@%Wbéﬁﬁﬁém@W$%ﬁmﬁv@Wﬁﬁmaag@ﬁrbing ener gy

from an i npagf, veRRRARRLE budi@hb bR iHah\GieRf it \BlptiviR RESHHBE! A ¥pfal assenbl ing
the energy absorber_ to eam i ncreases hoth the fahrication and

the b ;
assenbly cosPURst MelufssAtisel Beamprieipordng tasmbsr itpched o veligerals @idee| peam
bunper. [ 000&gvelcti bes fadinVEuck sied Gyanishastichiyngd fypicginrdepys toebikiatdnl | ze a foam

impact. Energy from an impact therefore may be transferred to the vehicle rails and
result in additional damage to the vehicle.

[0003] Energy absorbing bumper systems attempt to reduce vehicle
damage as a result of a collision by managing impact energy and intrusion while not
exceeding a rail load limit of the vehicle. The efficiency of a bumper system is
defined as the amount of energy absorbed over distance. A high efficiency bumper
system absorbs more energy over a shorter distance than a low efficiency bumper
system. High efficiency is achieved by building load quickly to just under the rail
load limit and maintaining that load constant until the impact energy has been
dissipated.

[0004] Some known energy absorbing bumper systems include a
beam and an energy absorber coupled to the beam. The energy absorber is effective in
absorbing energy from an impact. Separately fabricating an energy absorber and
assembling the energy absorber to the beam increases both the fabrication and

assembly costs of a bumper assembly as compared to a simple steel beam bumper.

[0005] Other known energy absorbing bumper systems utilize a foam
resin, such as described in U.S. Patent No. 4,762,352 and U.S. Patent No. 4,941,701.
Foam based systems typically have slow loading upon impact, which results in a high

displacement. Further, foams are effective to a sixty or seventy percent compression,
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.resin, such as described in U S. Patent No. 4,762,352 and U. S. Patent No.
4,941,701. Foam based systens typically have sl ow | oadi ng upon i npact,
which results in a high displacenent. Further, foans are effective to a
sixty or seventy percent conpression, -1 12 APR 2006 V\Dngi/@g%ﬁﬁﬁo
PCT/ US01/ 28583 and beyond that point, foanms becone inco essiOf'e so that
t he inpact en®R2&0not fully absorbed. The remai ni ngPFHPREE®nergy is
absorbed through deformation of a backup beam and/ or vehicle structure.
Foans are al so tenperature sensitive so that displacenent and i npact
absor ption behavi or can change substantially with tenperature. Typically,
as tenper at ur®d begonddhat peint, forma hechae erseressible sa theyith, impackenaigy ismgt i N hi gher
| oads. Converfigl gsortRa, reSRGIaRkS iRipdct &Ry i &ﬁ&d%ﬁ&ﬂﬁeﬁgﬁa‘aon gapl i ant

I ble vehitcle

resulting in_higher digplacenments and poss Jamage. [0006] Still
ot her known B’ﬁﬁ%‘% 8?’(%6%‘4?0%“3%% Forans apeakg tempgpaturggepsitive safhet ar e
separately faibph@mbﬂﬂam]dmpdﬁt adhbegtiofi bebSlidrY cdnO cl@agékﬁ%ﬁﬂs'taﬁﬁaﬁi' Iwgment with
the vehicle raj T I cans apsorb, ene ring inpact, e.g., an
of fset i npactt?ﬁg?%tﬁncf'fg‘gﬁﬁ%?htase%ﬁ%pg\? It 15213“”3 B0 {O5°NHTE S FEdSepar at el y
fabricating aeltieg inabighendoaihe Convessly, samsparauré hiesspamy bhomewisdre, | NCr eases
bumper *asse bkt AP 1R dos BRLEESUMBRYGE. THE | WENTI ON [0007)
or an

I n one aspect, a bunper assenbly utonotive veRicle is provided.
The bunper assenbly c [ beam and a fascia at |east partially
covering the beam Th@’%ﬁ%@éﬂﬁ? E‘?&E%&?Pﬁfé&w%“d&%c%nﬁe[ 0008] In
anot her aspectash qaps EnEpyytely ibdediidrgd deched fipxtlptohbepein alighseiity i S

provi ded. ThenehRRik ERAFPTlSERh Bank LRIE eﬁ&\/\%l ﬁ -p%g%ac%xetf?g |oggt{mr omt he frane.

The body corrpriégs a first transverse ecor CAnsvVerCe wal | spaced
from the fi r 29 GRRe pigpepting damagede ths heame Sqesrptdpfabrisetingaodattaghingfiier st and

second wal | s crash cans to the beam, however, increases bumper assembly costs and complexity.

BRIEF SUMMARY OF THE INVENTION

[0007] In one aspect, a bumper assembly for an automotive vehicle is
provided. The bumper assembly comprises a beam and a fascia at least partially

covering the beam. The beam comprises at least one crush can.

[0008] In another aspect, an energy absorbing beam for a bumper
assembly is provided. The beam comprises a frame and a body extending from the
frame. The body comprises a first transverse wall, a second transverse wall spaced

from the first wall, and at least one crush can between the first and second walls.
BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figure 1 is a perspective front view of a bumper beam;

[0010] Figure 2 is a perspective rear view of a portion of the bumper
beam shown in Figure 1;

[0011] Figure 3 is a perspective front view of a portion of the bumper
beam shown in Figure 1; and




BRI EF DESCRI PTI ON OF THE DRAW NGS [0009] Figure 1 is a perspective front

vi ew of a bunper beam [0010] Figure 2 is a perspective rear view of a
portion of the bunper beam shown in Figure 1; [0011] Figure 3 is a
perspective front view of a portion of the bunper beam1 Q\?g/z[ml n Figure 1;
and -2 12 APR 2006 WO 03/022640 PCT/ US01/ 28583 [0012] F.Z ﬁ 5, and 6
are Ccross-secWaiidr2649i ews through line 4-4 in Figure 3P§T{I:180$/2B§8m ng
different crush can wall configurations. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 0013] A thernopl astic bunper beam that includes tunable crush
cans is described belowin detail. The termtunable, as used herein, neans
that characteristi cs[00E] gFiguwal,|s, adg @scrosshectihial citwsthroggize ¢4n be sel ected

to provide a; cﬁ%& &dsg&gﬁgﬁﬁe@%t&g&ult conﬁjestclrl bed below in nore detail.
re

The crush cans sonet| escCri & HYE bei ng integral with the
beam which neans_that the crush cans are fornmed as a conponent of, and
not separ at ePFIAESRAPEYRIPHGMORFHERNVENIIN s in a one- piece unitary
structure for the beam The termintegral also includes constructions in
whi ch the beamis nol[@ets]i A Segrpltts,buapet tele rihdt Hachsieg maatlescrashe secur ed
toget her, c&s s H\fs!:rﬁ@&j belLqu}%l:tai?OFﬁ% letaﬁg a%“é%ﬁ&@n?,s é%stt!ﬂ the beam
results in a bunper systemthat absorbs ener neceSS|tat| ng a
separ at e enef’wct%%?sewalh%f{g&&iﬁ’é@eC@@Wé%‘@éﬁlﬁctﬁipp@xd%ﬂe@mdl mpact forces

during | ow spgefing FERaE LS dabibedBES & N6E dewstrhé)ebﬁvuaas Qé sriRligsM ned | evel
by deformng,th % amuntil .the kltF hc en rgéé tg rrpact event has
o e e e g c

been absor be
formed. asa cotitponent of, and not separately ﬁom, the beam, Whlch results in a one-

piece unitary structure for the beam. The term integral also includes constructions in
which the beam is molded in segments, and then the segments are secured together,

e.g., welded.

[0014] Combining the crush cans with the beam results in a bumper
system that absorbs energy without necessitating a separate energy absorber attached
to the beam. For example, impact forces during low speed impacts are maintained
just below a predetermined level by deforming the beam until the kinetic energy of the
impact event has been absorbed. When the low speed impact is over, the beam
returns substantially to its original shape and retains sufficient integrity to withstand

subsequent impacts.

[0015] Further, combining the efficient energy absorbihg properties
of a thermoplastic beam with the integrated crush cans is believed to provide
improved impact absorbing performance over traditional metal beams. In addition,
the thermoplastic beam with integrated crush cans is believed to provide more

efficient impact abserption than thermoplastic beams that do not include crush cans.

[0016] The bumper beam can be fabricated from one of many plastic
materials including, for example, Xenoy® material which is commercially available
from General Electric Company, Pittsfield, Massachusetts. The beam is not limited to

practice with such material and other materials can be used.
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‘returns substantially to its original shape and retains sufficient
integrity to withstand subsequent inpacts. [0015] Further, conbining the
ef ficient energy absorbing properties of a thernoplastic beamw th the

i ntegrated crush cans is believed to provide inproved ifﬁZEt absor bi ng
performance over traditional netal beans. In addition, I3rmpl astic
beam wi t h i nt ¥@9%e2e0cr ush cans is believed to provi de ReresoUzssti ci ent

i mpact absorption than thernoplastic beans that do not include crush cans.
[ 0016] The bunper beam can be fabricated fromone of nmany plastic

material s including, for exanple, Xenoy(r) material which is comrercially
avai | abl e from Gener[@017El dboter specifiaily alieycharkitdristsck ioehd mAikiss@agibedset ts. The

e used. -3 Vo B SRR A L R RS s Bh0u8) S o o 0 O

speci fi cal | y2bspiioncareeiag & @pddsmodslys d-elorgationgatio mikdecygtabilityz é?dnletttm formthe

beam i nc! ude phiniy bouBlIee S Segits tht biim olsh B TRlof doidhly ABheftuctiBh AbheCner 9Y
absorption cgg%cmgh a goo ul us-t o- el ongat |l on tio and recyclability.

Wil e the e ﬁB‘P‘G‘&} ﬁﬁe@é’gﬁﬁﬁ% for the bpraninXeneyanatesiel e of unitary
construct i onrefadeed dboveM Of taLG) ofbbaSibin€erdBh@hbMstic ARInG*ATH Ssedrat eri al for

the beamis 0 mat er refere above cour ot her
engi neered th ?cr% astn %Ffems %imcfgs?‘f'sb’gﬁg%g‘&m“f’ym%ﬁm’e"ﬁ ﬁ’ﬂ%'i ng

t her nopl ast i butadeﬂgp threnmcl(aﬂé) butlyarbenatept polyvirbendtetABS adilepli,oniat ri | e-
but adi ene- st y4 @E}&rtfo olyth@lJ yc?&ﬁ&@gfeﬁe,acﬁ@ngzgl?r bgﬁ@a@ﬁ ﬁ?@%@ﬁ?d a

copol ycar bonate pol yes acry

acryl oni tri| &hvieag @ﬁ °‘}’J’r Ipine pAdidis 'Smeaﬁfh%%ﬂm}’lﬁ@df)th%@?mﬁne ( AES) ,
phenyl ene et hieiids ro€ pbipghenyldtl eiebHpalfani@l NORFDLYGEX® Rnh€lehda | Bificde ( NORYL

Grx(r) fr Onb%&g);)%lm% &6 }goli);cgrbonate/PETlPBT, polybutylene terephthalate and impact
modifier (XENOY® resin from General Electric Company), polyamides, phenylene
sulfide resins, polyvinyl chloride PVC, high impact polystyrene (HIPS), low/high
density polyethylene (I/hdpe), polypropylene (pp) and thermoplastic olefins (ipo). The
beam also could, for example, be fabricated (e.g., compression molded) from a glass
mat thermoplastic (GMT), such as Azdel® material (commercially available from
Azdel, Inc., Shelby, North Carolina and described in U.S. Patent No. 5,643,989).

[0018] Referring now specifically to the drawings, Figures 1 and 2
are a front perspective view of a bumper 10 including integral tunable crush cans 12
and a rear view of a portion of bumper 10, respectively. A fascia (not shown)
ordinarily would be secured to beam 10 and typically is formed from a thermoplastic
material which is amenable to finishing utilizing conventional vehicle painting and/or
coating techniques. The fascia envelops beam 10 such that beam 10 is not visible
once attached to the vehicle.

[0019] Beam 10 has a generally rectangular cross sectional shape and
includes a frame 14. A body 16 that extends from frame 14 includes first and second
longitudinally extending flanges 18 and 20. Flanges 18 and 20 define a channel 22
that also extends longitudinally. A plurality of reinforcing and stiffening ribs 24 are



.Conmpany), bl ends of polycarbonate/ PET/ PBT, pol ybutyl ene terephthal ate and

i npact nodifier (XENOY(r) resin from General Electric Conpany),

pol yam des, phenylene sulfide resins, polyvinyl chloride PVC, high inpact
polystyrene (H PS), low high density polyethylene (I/hdp ?)PR 0! ypropyl ene
(pp) and therpmoplastic olefins (tpo). The beam also coul for exanple, be
fabricated (e *®"%#pression nolded) froma glass mat PEHEPHBHPastic

(GMI), such as Azdel (r) material (comrercially available from Azdel, Inc.,
Shel by, North Carolina and described in U S. Patent No. 5, 643,989). [0018]
Referring now s eC|f|caIIy to the drawings, Figures 1 and 2 are a front
per spect i ve PPeiRRgsbetyegn ismess 18nd Ak inshanad) 22 radaleann exteriotsudaceydfsh cans 12
and a rear Vieiesefflag@agtahdr. of bunper 10, respectively. A fascia (not
shown) ordinarily would be secured to beam 10 and typi cally is fornmed from

a thernoplastic whi e zi ng

conventional vehi cl ee% ﬁ%t g(r)] or coatelglﬁlt‘g3 éﬁﬁrﬁ g@ %q‘néb’f asci a

envel ops bead?d ipcludse lepanings % nieQuBing dearol0 toi th¢ fime mlacpé fhetebiclied to the

vehi cle. [00RGhnRaRMHR-ARH38 e}?ee:ﬂlefﬂﬁ{ﬁddk% LERLARGH bBliof 52 Cndtgh! onay shape
at exten 4

and |ncludei me 14. ramnme i ncl udes
first and seldBde %PT%lWG%W%WﬁYWIWEN@@isG@NGSSZWCdFI anges 18

and 20 define av«hmnrmlpoaaomﬂgmshahxﬁqzwm@m@tlwammewaﬁimseduhxéuchA plurality

of reinforci J 2 PR 2006 WO 03/ 022640

PCT/ US01/ 2858%5%0%5% ?%r!ét%e %ﬁ]‘ &feeéi‘r‘\“‘%% &%%g t Veﬁlr‘i’& YEPE N MWishnel 22, and al so
on exterior surfacesa@G and 28 of flanges 18 and 20. [0020] Beam 10 al so

i ncl udes vehicl e att dCtrhenfeiEe tufiguas, whish is a pergpostive iguedevorieni ngs 34 for

securing beaporfiéh dfburtee 16, kastecan a2 insludds 2 blialiyebivalsso, 52R64. iy, &lgng menbers 36
extend from pe?é?ﬂng%@ F}ggreggl,t & gn%né? r\]vthl Oaget érc%g se% onalcaggs throaaxshne 4-4 in
‘ Figure 3 and illustrate alternative crush angels A, B, C, varying crush angles A, B, C
resulis in different stiffness and impact characteristics. For example, by changing

walls 50, 52, 54 to be more upright, crush can 12 is more stiff. Also, positioning
walls 50, 52, 54 closer together results in increasing the stiffness of crush can 12. In
addition, spacing of ribs 24 can be altered, i.e., beam 10 becomes more stiff as ribs 24
are spaced closer together.

[0022] By varying at least the wall angles A, B, C, the spacing of
walls 50, 52, 54, and the spacing of ribs 24, crush can 12 is tunable to provide a
desired stiffness. Since vehicles have different weights and operating applicaﬁons
(e.g., non-commercial passenger vehicle, commercial passenger vehicle, light truck),

bumper 10 can be tuned for a particular vehicle weight and application.

[0023] Of course, other variables can be used to for tuning crush cans
12. For example, crush can 12 can also be tailored for specific applications by varying
the wall thiékness of walls 50, 52, 54. For example, the nominal thickness of the
walls may broadly range 'from about 1.75 mm to about 3.0 mm. More specifically, for
certain low impact applications the nominal wall thickness may generally range from
about 1.75 mm to about 2.0 mm and for other applications the walls would more
likely be in the range of about 2.5 mm to 3.0 mm. -

-5-



.12 generally are located in alignment with the vehicle rails when bunper 10
is secured to a vehicle. By positioning crush cans 12 in alignnment with
the vehicle rails, such crush cans operate to facilitate reduci ng danage
to the vehicle during an inpact. [0021] Referring to Fiﬂ?&@ % which is a
perspective front view of a portion of bunper 10, crus R 20 i ncludes a
plurality of YWO®8260 52 54 Aso, and referring to PECHUOESSE 5 and 6
whi ch are cross sectional views through line 4-4 in Figure 3 and
illustrate alternative crush angels A, B, C, varying crush angles A B, C
results in different stiffness and inpact characteristics. For exanple, by
changing walls 50, 9902454 Angthdsespeorie apperirighlly tuniugustshoams R2s il nmore stiff.
A S0, POST L1 anlelihor U lknop et T B GRS, 1hOREHERLIRIM LS, bf) | NI easi ng

the stiffness of crush can : t1 on acl can be
altered, i. “m‘H@aﬁ*@@nﬂgﬁBﬁé§“ﬁﬂﬂbn@?ﬁ#fmﬁgw%@bsw%hd Byecasfdlved cl oser

toget her. [ O6z2&leriBY eaéRbfthérd vitable§ Afubh dale12WR] hecd 8 i8Fred enerk impaet L NE SPaci ng
of walls 50 5 54, and the spacing of ribs 24, crush can 12 is tunable

to provide b é@?red stiffness. Since vehicles have different weights and
operating appllcatlons §e g., non-conmmercial passenger vehicle, commerci al
passenger vehicle, |ilg# tAﬂéﬁ&mwﬂﬂNﬂxmmaﬂmgawﬂbemsmﬂbdlhmmma particul ar

vehi cle wei gﬁt)ldémdleﬁ%iaétﬁ:aﬁdaﬁnls baal o qrovﬁﬁué‘nﬁﬁlce@taﬁlﬁéy rgiﬁgl es can be
used to for t nln?ﬁ”?q%ﬁb%ans 2.. For exanpl s crush cCan can al so be

tailored for® PRt Pntmply theEmplaly Peeme iAot impRfless of wal | s
50, 52, 54. pofomexenzhdstestthecdnaxticnsd oftrépmﬁmmpeefd “¥fdh@er béikeds’SandBy br oadl y

range froma cificall for certain

| ow i npact agﬁﬁ%%i?%%%gﬂ%ﬁgdﬁgﬁ hﬁ%”%g{?%@ﬁpc ness iy g é@% Iy range from
about 1. 75 nfHctey depderts ot otiligad, sert savings alolawbelipped tb baaqhmmi vitheuchal | s woul d
nmore | ikelya b@unjefbdaloh@heioR | TROQMbindtion of e RrmdoptasHibeain2ny \@e 03/ 022640

tunable crush cans provides an efficient, fast loading and controlled impact event.

[0026] While the invention has been described in terms of various
specific embodiments, those skilled in the art will recognize that the invention can be
practiced with modification within the spirit and scope of the claims.




i 12 APR 2006 PCT/ US01/28583 [0024] Anot her aspect in appropriately tuning
“crush cans 12 is the selection of the thernoplastic resin to be enpl oyed.
The resin enployed may be a | ow nodul us, medi um nodul us or hi gh nodul us
mat erial as needed. By carefully considering each of th¢§qpyqf%ables,
crush cans 12 can neet the desired energy inpact objectives. ? 025] As
expl ai nedWaliol 85 CLAIMEIAIS:ng crush cans with an injection nolded

t hernopl astic beamis believed to provi de enhanced energy absorption

ef ficiency over steel beans and sinple thernoplastic beans. Enhanced i npact
performance trABahptesséAblyRupedingosts of repair for |ow speed "fender
benders" and .reduced vehicl e damage during hi gher speed collisions.
Further, since beagepumprising:ener gy absorber is not utilized, cost savings

al so are believed tQ be, achi eved with such a bunper beam configuration
The conbi nati on offiﬁﬁw{?&ﬁ%ﬂﬁh ic beam and the tunable crush cans

provi des an effici epfisst Eiddhel QARtheaMdippOdveteQhll, ARAGEr tRVENRE wall 04hd6]
Wil e the invention has been described in terns of various specific

enmbodi ment s, tdmomderskall;led in the art will recognize that the invention can

be practiced with nodification within the stirit agﬁbs q?e of the ¢lains.
12 APR 2006 WHAT | < A - COPPRSHIG AR PP T P YV ﬁ%} gitRagerse ¥tk am
conprising: ataddeadut@RealEangh can; a first channel conprising an upper

traverse wall, a lower traverse wall, and an outer wall; a second channel
conpri sing an uppera backwealbextousding beiwpenmaid lopgy rpwassaigall of said first channel

and said upper traverse wall of said second channel,

said back wall, said lower traverse wall of said first channel, and said upper
traverse wall of said second channel defining a third channel located between said
first channel and said second channel; and

a fascia for covering at least a portion of said beam.

2. A bumper assembly according to Claim 1, wherein said beam comprises a
thermoplastic.
3. A bumper assembly according to Claim 1, wherein said beam cbmprises a unitary

elongate thermoplastic body.

4. A bumper assembly according to Claim 1, wherein said crush can is tunable.

5. A bumper assembly according to Claim 1, wherein said beam further comprises a
frame.

6. A bumper assembly according to Claim 1, wherein a first crush can is configured to

align with a first vehicle rail, and a second crush can is configured to align with a second

vehicle rail.



and an outer wall; and a back wall extending between said | ower traverse
wal | of said first channel and said upper traverse wall of said second
channel ; said back wall, said |ower traverse wall of said first channel

and sai d upper traverse wall of said second channel defi diZnAPRal086hi rd _
channel |ocated between said first channel and said second channel; and a
fascia for covering at least a portion of said beam 2. A bunper assenbly

according, to im1, wherein said beam conprises. t.hermopl astic. 3. A
bunper adsenbl’y DURd A many seqidinf f CRinay Sk SR s LR AEAS L ni Cary
el ongate ﬁltﬁl@ﬁ@‘lﬁ'sﬁ@deﬁ@vd@l@pbhd Véherﬁnlwr@ﬁron@%ﬁevﬁh|sp!aoﬁ€r§C6Waﬂiaﬁigleb,0N£ﬂ aiml,
wherein said crush can is tunable. 5. A bunper assenbly according to Claim
1, wher eithickegsg, apdavalfmatetialis selegieblees a frame. 6. A bunper assenbly
according to Caim1, wherein a first crush can is configured to align
with a first vehicle rail, and a second crush can is configured to align
~with a sexond AveRirgy fosofihg bdain AR RARE, Zaid DelitiEb@prisiagendl y according to
Claim1l, wherein said crush can conprises a plurality of spaced walls, and
wherei n at | edsframpandd bodyl ¢xterjsing figm skl framm ggid bodyegmprising:ckness, and

val | material s sel et ahi SRR K aRRRE LN PEAM LA, el Sl

sai d beam conprising: "a frrarfe ex fromsaid frane, said
body conpri si n@:outerfwdllst channel conprising an upper traverse wall, a |ower
traverse wall, and an outer wall; a second channel conprising an upper

traverse wall, a | dwerond ghpapaleomprising an upper traverse wall, a lower traverse wall,
and an outer wall; and

a back wall extending between said lower traverse wall of said first channel
and said upper traverse wall of said second channel;

said back wall, said lower traverse wall of said first channel, and said upper
traverse wall of said second channel defining a third channel located between said
first channel and said second channel; and

at least one crush can.
9. An energy absorbing beam according to Claim 8, further comprising a first vehicle
rail attachment portion and a second vehicle rail attachment portion, each of said vehicle rail

attachment portions configured to align and secure to a respective vehicle rail.

10.  An energy absorbing beam according to Claim 9, wherein said beam comprises a

thermoplastic.

11.  Anenergy absorbing beam according to Claim 9, wherein said beam comprises a

unitary elongate thermoplastic body.

12.  An energy absorbing beam according to Claim 9, wherein said crush can is tunable.




and an outer wall; and a back wall extending between said | ower traverse
~wall of said first channel and said upper traverse wall of said second

- channel ; said back wall, said |ower traverse wall of said {7 npR 208hannel ,

- and said upper traverse wall of said second channel defining a third
channel | ocated between said first channel and said second channel; and at
:c eas';] ond3cr ustn @iy ?)sopﬁmgetﬁ&hﬁg?cCatﬂatytlbim@inb@,ﬁmeaein@aidicnghtcan Chmaprise8 a
urther conprising a_ first vehicle rail atfachnment portion and _a second
vehi cl e PHIralityof spacad wallpand wdisrein atdgash png ait wall, apcmge wakll apgles, wallc hnent

portions t}ﬁg%{eisg%gq,agqn&&iigqs ?eﬂéité“b‘?é?“re to a respective vehicle rail. 10.
abs r

- An energy orbi'ng beamaccording to Claim9, wherein said beam conpri ses
. a thernoplastic. 11. An energy absorbing beam according to Claim?9,
wherein said beam conmprises a_ unitary el qongate thernoplastic body. 12. An
ener gy atéor b%@°%§ﬁ§8€§?§ﬁﬁ§%@ l%isﬁ‘idg’,eaW’FQF’@Flﬁmgéi d crush can is
tunable. 8 12 AR t%QxQ@nijsﬁ-carﬁ.n ener gy absorbing beam according to Caim9,
wherein said crush can conprises a plurality of spaced walls, and wherein
at | east one affirsiadhanisgdaciprgsingah bpparglagerse wall) a lowler thvierssswall radd wa obiter
. material i ?_sel ectable. 14. A nolded plastic beamfor a vehicle, said beam
conpri si I’ij’:l’ at | east one crush can; a first channel conprising an upper

traverse wall ,, @cdfMondd @Mﬁbﬁﬁflg‘%lx hp}féi‘ RAvARe QM1 100Rl raveédseSwaIpndd ghannel
conprising an upper traverse walt, a lower traverse wall, and an outer
wal | ; andauter wall; and
a back wall extending between said lower traverse wall of said first channel and said
upper traverse wall of said second channel;
said back wall, said lower traverse wall of said first channel, and said upper traverse
wall of said second channel defining a third channel located between said first channel and

said second channel.
15. A beam according to Claim 14, further comprising a frame and a body extending
from said frame, said body comprising a first and a second flange, with a channel between

said first and second flanges.

16. A beam according to Claim 14, wherein a first crush can is configured to align with a

first vehicle rail, and a second crush can is configured to align with a second vehicle rail.
17. A beam according to Claim 14, wherein said beam comprises a thermoplastic.

18. A beam according to Claim 14, wherein said beam comprises a unitary elongate

thermoplastic body.

~19. A beam according to Claim 14, wherein said crush can is tunable.




a back wall extending between said |lower traverse wall of said first

. channel and said wupper traverse wall of said second channel; said back

- wall, said lower traverse wall of said first channel, and dai APRupgser

- traverse wall of said second channel defining a third channel |ocated

© between said first channel and said second channel. 15. A beam accordi ng.

- to dai m4, fAbddaciccoating tosClagm a4f whereinanid ctushady cembandiangdurafityawfi sai d

frame, said body conprising a first and a second fl ange, with a channel

- between SBard “@ﬁﬁa@ddﬂwr@@@bﬁaﬂfoﬁaﬁé%ﬂ spasinga Wl apglse eSS, adavH 14,

- wherein Jté-rfaﬂss‘éga'é?a%leca” is configured to align with a first vehicle
rail, and a second crush can is configured to align with a second vehicle

rail. 17. A beam according to Cl aim 14, wherein said beam conprises a

t her mopl astic. 18. A beam according to Caim 14, wherein said beam

conprises a unitary elongate thernoplastic body. 19. A beam according to

Claim 14, wherein said crush can is tunable. 9 12 APR 2006 20. A beam

according to Caim14, wherein said crush can conprises a plurality of

spaced wal ls, and wherein at |east one of wall spacing, wall angles, wall

- thickness, and wall material is selectable. 10
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