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
parti cul awby3/oew4bunper beans. [0002] Bunpers typically ercansdowesishw se
across the front and rear of a vehicle and are nounted to rails that
extend in a lengthwi se direction. A typical bunper includes a 'steel beam
or reinforcing nenber attached to vehicle rails and covered by a fascia.
Such steel beans are heavy and typically deform or buckle, on inpact.
Energy from an.i npact tBié}@E&BEﬁg@VWéf CBHSHLEARS to the vehicle rails and
result in additional damage to the vehicle. [0003] Energy absorbing bunper
systens attenpt to reduce vehicle damage as a result of a collision by

managi Ngs j F@MHWE hQN while not exceeding a rail load limt
%Alég%g%o iﬁe g%‘ iCl encyNo g

of the veh bunmper systemis defined as the anount
of energy absorbed over distance. A high efficiency bunper system absorbs
more energy over g080idr tBuis dingemime relaten gedeallyefté | bimapery tndypmyore syst em

H gh efficiency is achieved by building |oad quickly to just under the rail
| oad Iirﬁaftl%‘ﬂﬂ}lynhﬁmeﬁgﬁﬂn?hat | oad constant until the inpact energy has
been dissipated. [0004] Sone known energy absorbing bunper systens include

a beam and an enqogp2]absenpas taacilyasttdnd widthvieamroskhie dnat gyd masor ber is
effective in_ _absorbing energy froman inpact. Separately fgte)rica ing an

ener gy agorebésie apfhare aaaryiedd torfgils Hist exendin alsasthndse diectiRe: Be¥RI%®her eases
both th i i ‘ ) : Ly d
OLD Nl fidhdQRy 88K bHe %P?%%Bdg?ﬁéﬁﬂg{lbe? RIERE 10°9SBAL i1 gnE OIPAT ©

to a sinp unper. known ener gy absorbing bunper
syst ens aveted by afisaanSuctesteel, besusharabeayysiod itypechliyndefhis), ®duekie, olo.
4,762, ?’Si%np(z}ur:]tc.j ]gliggy ggﬁﬁ{}f imNpOaict ﬁl’e?é%fgnola;lLy 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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Foam based systens typically have slow | oadi ng upon inpact, which results
in a high displacenent. Further, foans are effective to a sixty or seventy
percent cwopsessikon, -1 WO 03/022640 PCT/ US01/ 28583 and Po@yusnd2458at

poi nt, foanms become inconpressible so that the inpact energy is not fully
absorbed. The remaining inpact energy is absorbed through deformation of a
backup beam and/ or vehicle structure. Foans are al so tenperature sensitive

that djspl t, i t absorption behavior . hang;
ubst ant P 5o (Y BpiaFrlpf B s parmaerghlc 36 i Wifeiraneat 7 Powbr ed, 1 oam
becormes fmyQbsdBed, The S&HAIHRingAcNEREY is!| MRGDed ‘ﬁ%{agﬁg §9t3|}ﬁgat deeqrperat ur e

rises, foanms becone nore conpliant resulting in pl acenments and
possi bl ebaglsin bean @adieyaehibBOOGLUSE.| Fbanst freralintempebuimpesensitisd somthat ncl ude

crash ca T o h _can re separately fabricated and attached directly
to a bea@ngglﬁce%%inangrr@f\tm\ﬂaf’ a%tg?f? 1\91£hf’%a¥10¥af?r’s.°h?ﬂ%e ctt §WnE§ s Ybsor b

ener gy digmpagtirépadypicslly. as Qﬁn?érﬁtﬁﬁi id NPRskd, found Bkt LASR RE@YeNnting
damage to the beam_ Separately fabricating and attaching the cFash cans to

t he bearicSHbMe v mighes dpadss e SoBuerpRlY. 25 tramsrajuisogtes, sppnT begsimexinoye BRI EF
SUMVARY I : nmbly f
autom)ti%lpygﬁﬂglu}e{gﬁginc%{%%%@e‘%ﬁg@%ﬁ%@%gé%g%rlrgggg%%%%fisges g bg;magnd a

fascia at least partially covering the beam The beam conprises at |east
one crush can. [0008p6]l nStihetteerknawpduimpeansysans dgyclades omkh ogrsbedls f or a

bunmper embly is provided. The C ri.ses frame_.and a hqdy

ext endi ncggsilrcon’? &P %ﬁ%ﬁ@%ﬁgﬁa&e%@@aﬁﬁw 1 egglygo P&’F%‘P 1p ﬁ&ﬁg@@}t%’a},\m |, a
second tthaneMelesailnalhe sfsls efhs db@@mehagyfdhﬁ’%%ir%%&dt,e.%nﬁn %stét%ﬁﬁaﬁctone crush
can between the first and second walls. BRI SCRI PTI ON OF THE DRAW NGS

[0009] Figdradlitpts gregenyiae somass (ncthe bepm. Senswntely fabrinatipe andattashing the

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] TFigure 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



[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 buwpes/2ise@am shown in Figure 1; and -2 WO 03/ 02264@CPTR0148583 28583
[0012] Figures 4, 5, and 6 are cross-sectional views through line 4-4 in
Figure 3 and showi ng different crush can wall configurations. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 0013] A thernopl astic bunper beam t hat

i ncludes tunable crush _cans is described belowin detail. The term
tunabl e, as used h@lln Figirghd, 3.1amd 6 ap srosepestiognl vsws thrgugh igg 4-4angl es, of

t he crung ans &&pﬂggn§g%§%%??Fﬁggg&g¥ﬁgﬁn§§%§§k%§d operating result, as

describ w1 n nor are sonetines described
herein as being integral with the beam which neans that the crush cans are
f or med AETRAREPDESORIGITOMAF TAE ISYENTAON y from the beam which results
in a one- piece unitary structure for the beam The termintegral also

i ncl udes construct, i whi ch t.he beam.is | ded.in se nts,.and then
the segnments are i{%@{}jed{]t%ﬁlgﬂ?@ﬁﬁc %él}né’.ef \%Ipcrj%&. ! ‘66‘%3] r@%icﬁshg t he
crush caas W ddaciibel belaw fredethils The Gerufipgble, 5y Sb&MhbRal, Akserdig ener gy

W t hout necessitating a_separate energy absorber attached to the beam For

exanpl e chiragiaiastios.or- geWall gnglgsy of he Gpdicdng aPhbe selepted toarpyide adesireflust bel ow

a prede - v : i i i i rgy of the
i npact g %ﬁ?&%g?hgbgidg%gggigﬁ. GﬁéﬁgﬁﬁgﬁﬁgkﬁgéééJ%P%SES??%ggﬁﬁgg, t he beam
r et ur ns desrnibedhetierd dsybeing integralvwigi the beahapkich mbanetiat tie gudfdans et

integrity taq wthstand bs ent i ts. 015] Fuyther, .conbining the
effici erﬁ{mbeae@ls wo&gnsogpq)tioffgm!if lgtgespmr%tgig%om, thL %eam, w. 1cf1 resu'its n 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 absorbing 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 absorption 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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of a thernoplastic beamw th the integrated crush cans is believed to
provide inproved inpact absorbing performance over traditional netal
beans. | rwaddiotiean, the thernoplastic beamw th integrat@dTarsasisseans i s
believed to provide nore efficient inpact absorption than thernoplastic
beans that do not include crush cans. [0016] The bunper beam can be
fabricated fromone of nmany plastic materials incl udi ng, for exanple,
Xenoy(r) materi al jch is commgrcially available from General Electric
Conpany, Pittsfi el[ﬁmﬁas@%ﬁn%’c teally, the chaasteristics of the mateinl tuﬁ lzisir actice
W th Suah BRhhb Head1thoRldaChighPBERRLS AN IURES Ao
PCT/ US01/ 28583 [(?017 cI\/bre gpem |cai??y, t}ﬁehc (ﬁgcterl StICS o t he
mat er i alabgerptipne eaj)actby,fa)gqudtmedlﬂe&m ¢lnogatide ritiqgimd mugrtiaiﬁhs,/ dwiile fthet vy,

t hermal I,y st ab ene ti,on capac

nodul us- W#@n@aﬁok‘%ﬁﬂaﬁ?@%ﬁ%ﬁ%ﬁ% By Farnta@e {/IHY a@"ﬁ‘%‘@“‘lﬁ%@ﬂ‘&y be

mol ded ifiors e gstRMiptastic At eamaal &Qm?%ﬁ&lﬁffoﬂkﬁb badni i€ RERyY MeiktifNagrede  from
a tough plastic material. An exanple material for the beamis Xenoy

mat er i altefeamced @beyres n Qidooumsesy @thent engingersd th@tnmlas@ﬁg*pﬁeem@m beheseftopl ast i
resins resi cl ude, but
re not VpisaFelfiiring BB SRl ATRLARTAR. bRELTRO! iR B imhgar bonace.
pol ycar ﬂmrtmh@bAB&%eﬂml en(ABSl) cqm@wﬂmnﬁenatmlmdrbm&t@ABS blend, a

I t lonitrile | oni | I et hyl ene-.pol ypr opyl ene
G o 1o ROUY BRSO (A SPEHITREN TASARS scEgEdeot
| yph I
88n%gns)r(mlg{ég%ﬁglggﬁobpﬁhgg?ggﬁg%%ﬁ%ﬁé pé{E;Sg]u?ﬁ;/I enég1 tgirlglgterstal ate and

i mpact qufepolyp@mm )ethee@plyaimdﬁrrﬂ@liéfrlamiz@cfwmc Generph Bertric

pol yam | chI PVC hi_ gh i npact
pol yst ygﬁ?a@gf%gnﬁg%f%;&C&hgg% ' @%%Pbé?ﬁﬁ% SIGP%hﬁg‘ge ffgr opyl ene
(pp) andnmﬁem(omw@v@n rdlrefions G(aheﬁ@l) Eledtiie Cdlﬁpdﬁyﬁhﬁﬂyﬁ@ﬂdbﬁ ,phfeﬁﬂerﬁx anpl e, be
fabrlcateﬂ_% g ression _nol ded})l froma gla
ide Tesins, polyvmyl chloride PVC, high impact polystyrene (HIPS), low/high

density polyethylene (I/hdpe), polypropylene (pp) and thermoplastic olefins (tpo). 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



mat thernoplastic (GVIIN, such as Azdel (r) material (commercially available
from Azdel, Inc., Shelby, North Carolina and described in U S. Patent No.
5,643, 9890 0pOb8] Referring now specifically to the drawpPogdaiSor2sjes es 1
and 2 are a front perspective view of a bunper 10 including integral
tunabl e crush cans 12 and a rear view of a portion of bunper 10,
respectively. A fascia (not shown) ordinarily would be secured to beam 10

and typically js forned frogma thernmpoplastic material which is amenable to
Fini shi mostteRed Do Bnesn b oidi20Bisheme! phiamdialy eih arisror SoierED

t echni q%g%'g@ga{,?egqigaang%.el ops beam 10 such that beam 10 is not visible
once attached to the vehicle. [0019] Beam 10 has a generally rectangul ar

cross sectional shaé)e and includes a frane 14. A body 16 that extends from
frame 14 incl udes [P92(t Bﬁamsiécaismmdhtdwglmhndlmaﬂtacymmt @mjlong 30, 8Ages 18 and

20. F a an e a chan t at a SO

| ongi t u nalfl%@des g%qng}ggﬁzft ? ro?ec}’"&?% i fame fré gn}r‘? Behidl are -4
WO 03/ OZ%AﬁrdH@mbﬁ@&{sm?eempﬂémtb ?q@ tb%tt)i\ﬂﬁﬁ'enft haRaRsS32 8CARE cdfk | N
channel 22, and al so on exterior surtfaces 26 _and 28 of flanges 18 and 20.

[ 0020] Beagenaally predogatied lmélgnmém witl thetvehiclerrails when biwner Hois sgczxred and
i ncl udes, QPRAIAISE ?ﬁ)ogﬁ’l %méjaggﬁxﬂ x%h\glﬂtz el{lgll lrgll
OI’ exten om tac

he
vehicle. Reln ody mer?t portion
32. Cr usiushaass opb?atgtmﬁmﬁﬂtdty raiuemlg@iamagdtm the athigle mllaﬁhg‘anhhpztdne vehicl e
rails when bunper 10 is secured to a vehicle. By positioning crush cans 12
in alignment with rush cans erat.e facilitate

reduci ng danage tcgb({)?lé ig#%ﬁ%grtaitﬁi%ﬁﬁ u?%’?’fcﬁplﬁc?tpermﬁﬁtﬂﬁ %tf‘é‘FY"l(}%g? to Figure

3, Wwhi chpottfortofMRIGIRECO, dreshl daan Mblﬁ&éschfplarah@%ﬂ\hﬂﬁ 59, sbuspepishOandcr ush can
12 includes. a plurality of walls 50, 52, 54. and referring to

Fi gures rﬂfen?}lga‘ﬁ’dFlS“Te% Sngr @ Whigh gres gross ngniﬂl‘é@ws thrpuglyling Arfleind- 4 i n
Figure 3 and illustrate alternative crush angels A, B, C, varying crush angles A, B, C

results 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 applications
(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 thickness 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.
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Figure 3 and illustrate alternative crush angels A, B, C, varying crush
angles A, B, C results in different stiffness and inpact characteristics.
For exanpWwe,03bg2eehangi ng walls 50, 52, 54 to be nore upripghtysovesssh can 12
is nore stiff. Also, positioning walls 50, 52, 54 closer together results
inincreasing the stiffness of crush can 12. In addition, spacing of ribs
24 can be altered, i.e., beam 10 becones nore stiff as ribs 24 are spaced
cl oser together. [[0022] By varyi ng% at least the wall angles A, B, C the
spacing of wal | s [§@4]5Aather dspectiipeappoRBpigly Binmg pysgansihidhthean 12 s
tunabl e i I St [ | Iiff.erent

el ght & g i 0 0 B e S e P e ey

vehi cl e matnse me¢daim pasdengenr kighi mlodylub imgdteridlr axc kapededbupercartfullyan be

tuned for a. particul vehi C wei ght and applicati.on. [0023]. O course,
other vaPrasfi ediophetodtabsr Ght tand 1g caf fent BiRiodbencraimpisip o
crush caBictdvegan al so be tailored for specific applications by varying the

wal I thickness of walls 50, 52, 54. For exanple, the nom nal thickness of
the walls may broadly range fromabout 1.75 nmto about 3.0 nm More

specifically, for [0@8]t Hnexrdainedrpbeste. sgarating: ravhs cansevitlo a7 iripctioal |

t hi ckne Ren r.ang 0 7 and for
ot her app I?%gttl ongfﬂt% tke(yvl\)/gl ﬂs%mfgl%ﬁ%%ﬁoagequheeléy g&?n&t@%’t ?%Sr?gpedgg‘ about
2.5 mm teffi@er@y nower - sfeel\D ek OARD 4nRETh&IBODPIaRBS 8®amp 00 BAharkadtihpactaspect i n

appropriately tuning crush ca 1%& t he_ sel ection of the thermgplastic
resin té’egg“%ar?&’ gﬁlésgz.‘te %erefiﬁ%ﬁ%ﬁcoé %9@& f?ﬁ;o‘ﬁépﬁedl Jﬁpd%ﬂ%‘i&%., di um
modul us ruchd GehidRAgAH S Bl %hgzh'éﬁ speRdeshisiBiys. Car@kk! diMce GARBALERT I NY each
of these variables, crush cans 12 can neet the desired energy inpact

obj ect i FEE2Y POOIBY ipwotayibired. veet sabiogealse arcdgherddig berokinvedawmih achh an

I nj ectl %noumper beam configuration. The combination of the thermoplastic beam and the

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.



nol ded thernopl astic beamis believed to provide enhanced energy absorption
efficiency over steel beans and sinple thernoplastic beans. Enhanced i npact
per f or marwe 081022680 at es to reduced costs of repair for | owpspasdi/2fsender
benders" and reduced vehicl e damage during hi gher speed colli sions.
Further, since a separate energy absorber is not utilized, cost savings

al so are believed to be achieved with such a bunper beam confi guration.
The conbi nation of the thernoplastic beam and the tunable crush cans

provi de3VEATES GLARED I3:ast | oadi ng and controll ed inpact event. [0026]
VWhil e the invention has been described in terns of various specific

enbodi nents, those skilyl | oD LB ilsinef €cogni ze that the invention can
be practiced with nodfs’f}ﬁ%?te?gn % ?}Fh(lsol’rlﬂi% ﬁeg;pi rit and scope of the clains.

-6 WD 03/022640 PCT/ USO1/28583 WHAT IS CLAIMED I'S: 1. A bunper assenbly
conprising: a beambemmpoinpiisigs at lehgane comecay, a8k can; and a fascia for
covering at least a portion of said beam 2. A bunper assenbly according to

Claim1 wherein sai.d %ﬁ;{g{n%qv%gg ira.{dl%gsztél ohg)gl;g%ﬁgild%ﬁfn . 3. A bunper assenbly

c
according to O ai fa° Frses a unitary elongated
thernopl astic body. 4. A bunper assenbly according to Claim1l wherein said
crush can is tunabl e. ASbuApuspanblysseodding tacClaimi InghewirCsad beamwher ei n
said beam conprises a frame, a body extending fromsaid frame, said body
conpr i sicagpessiatBermoplagie and a second flange, and a channel between said
first and second flanges. 6. A bunper assenbly according to Caim1 wherein
a first crush 3. A bumper assembly according to Claim 1 wherein said beam

comprises a unitary elongated 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
comprises a frame, a body extending from said frame, said body comprising a first

flange and a second flange, and a channel between said first and second flanges.

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.

7. A bumper assembly according to Claim 1 wherein said crush
can comprises a plurality of spaced walls, and wherein at least one of wall spacing,

wall angles, wall thickness, and wall material is selectable.

8. An energy absorbing beam for a vehicle, said beam 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, 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

7-



can is configured to align with a first vehicle rail, and a second crush
can is configured to align with a second vehicle rail. 7. A bunper

assenbl y wowasehemyg to Claim 1 wherein said crush can compcirassyzssgd ural ity
of spaced walls, and wherein at |east one of wall spacing, wall angles,
wal I thickness, and wall material is selectable. 8 An energy absorbing
beam for a vehicle, said beamconprising a franme and a body extending from
said frane, sai q}sbod.y comprising a first and a_ second flange, with a
channel ROEEQHEERC %ﬁ%ldeegﬁle@H&t%é%ﬁ‘Hﬂoﬁ%é%ﬁ%@ teraligapnd sgete tcr ush can.
9. An qukg%mﬁg§g%ghpgﬁpean1according to Claim8 further conprising a
first vehicle rail attachnment portion and a second vehicle rail attachnent
-7 WD 03/022640 PCT/ US01/ 28583 portion, each of said vehicle rail
attachnment porti ond. corki guergyl absorbing dreamrdcadmgrte Glaina O whereint daike vehi cl e
rail. 1QEaén ener @Psor iq% beam according to Claim9 wherein said beam
conpri ses 3 & b REppPlasly.  an ener gy absorbi ng beam according to Claim
9 wherein said beam conprises a unitary el ongated thernoplastic body. 12.
An energy absorbi ng. beatn acggy dbsigbing behmi aatQdMaabai1Ring 3 WherbiUali can i s
tunabl e.. 13. An energy absorbi ng beam according to Caim9 wherein said
crush cé%?a’@d}?HfW%%a‘&HM?laP%t??@Fﬂ%%&%ﬂﬁw-l s, and wherein at |east one
of wall spacing, wall angles, wall thickness, and wall nmaterial is

sel ectable. 14. Aol degh Bh&gy a6sdERE N Red@itethblafRiodwhGam SRTPT i i ng

at |east one crush can.
crush can is tunable.

13.  An energy absorbing beam according to Claim 9 wherein said
crush can comprises a plurality of spaced walls, and wherein at least one of wall

spacing, wall angles, wall thickness, and wall material is selectable.

14. A molded plastic beam for a vehicle, said beam comprising at

least one crush can.

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 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.

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 elongated thermoplastic body.

19. A beam according to Claim 14 wherein said crush can is
tunable.
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15. A beam according to Caim14 further conprising a frame and a body
extending fromsaid frane, said body conprising a first and a second

fl ange, wiDtoh/ozeehannel between said first and second fl amgaFaISOLERS8A beam
according to Claim 14 further conprising a first vehicle rail attachnent
portion and a second vehicle rail attachnent portion, each of said vehicle
rail attachment portions configured to align and secure to a respective

vehicle rail. 17. beam accordi ng,.t o m 1 rein s m conpri ses
a thernopl astic. Ag]b %ﬁWa%“&B&‘Eﬁ’%gtotgiWaﬂ% Yg‘emrsél}adn &‘ﬁ‘d “Bram

conpri seg, nseéﬂh&)ﬁ{rmltﬁloefaﬁ@éee@vatmem%a%{ﬂ & 182€¥ne b9 wal) ,a&a:lpr ding to
Claim 14 erein"said crush can is tunable. -8 WO 03/022 40 CT/ US01/ 28583
20. A b%ugieacwdﬂmlmeSSoalt[d‘dﬂHrmMeWﬂh@r&@iwtabhd crush can conprises a
plurality of spaced walls, and wherein at |east one of wall spacing, wall
angles, wall thickness, and wall material is selectable. -9



