WO 00/ 06423 PCT/ US99/ 16947 1 BUMPER BEAM EXTENSI ONS Field of Invention
This invention relates to a bunper beam extension. Background of the

I nvention In many current production vehicles, the front bunper system
conpri ses wanorop€s i npact 5 beamnounted to the frane of aPeRPOEYWI4INd
covered by a fascia mounted to the vehfcle body. The bunper beam nust
extend outside the rails of _the frame tqo protect the vehicle during 30
corner inpact tests as mndﬁ?W%Wlﬁ\?%@Néﬁggéal Mot or Vehicle Safety
St andards). The bunper beam canﬁ%}tl]d Bﬁxﬂ'%h%ﬁed to the frane at the frame
factory without greatly reducing the shipping density of the frane.
Ther ef or e, t 1iRishiuvgpeion belaes iosa burmpes dedry estehgdpred separately to the 1o
assenbly plant and then attached to the frame. |If the bunper beam coul d be
attached at the frane factoBpckgroupdef themvgptiod to the frane, thus

provi ding ingr ' ' 1d . Ché ' [ ' .Flgure 4,
sone vehi cl eis:n Iﬁ%@e&%ﬁgﬁr&#ﬁl? %H&gagsﬁg’l%ﬁbgf ﬂ())lgvﬁ}ﬁ%%}gg%n %Ar?lg&g%‘gbé Elgmgegtnggclged to
t he endp&im htRnkdNpeie RAALAZ velitle And bpResd 9y 4 Becia inflRmed tb e Yehtld Body3 as
it extends 15 around to the body. In the prior art, the end cap 50 does

not per Tbe humnpegr bragninpstetand outside the silstod thearanm tor pygtegiibe veliplg duong396 may
be added to .the bunper bhea 2. {LLOopa r ahsar bi f pa be
ndded 1 e e sanaria oy NV e MR yeridE S B Bapfit Ry Hhe
However pusipbedt Qhirio? BS a@4th¥d tAHhE fldhe TP oS AIRERrNAthOtQYéAMS radi¥ing the
substantial crush resistance inprovenent. Thus, there is a need for a

bunper Beppmgsi¢nsity obihetfitaate. hdrefare, tpr i hepne rsitypicalBshinped separataly tahemar y
of the Invention The di sadvantages of t rjor art m oVer co

ot ovi 1 AGERO BT e ARG 1 T Benes off B8 bihedeatt Shuliie BRI Bl
beam exm&%lfga??gggco%dr bORk1RE S tma%hmomn%a@maﬁg g@fgﬁc%g aRg@msgan be

wel ded to the I ncreased stiffness and shipped with the franme from
t he fraimedragt ory at no additional shipping cost. The left and right side
beam ext ensi gns provide 30 corner_ inpact resistance, According to one

aspect of t hBefeingfpiFagire fiome vieiclss fayedacrreomBisApsma Sl aipldsqsng gap 50
attached to the end of the bumper beam 12 which supports the side of the fascia 18 as it extends

15 around to the body. In the prior art, the end cap 50 does not perform any significant crush
resistance. Energy absorbing foam 16 may be added to the bumper beam 12. Additional energy
absorbing foam may be added forward of the end cap to support the fascia 18 during impact.
However, such additions only take up space and do not provide any substantial crush resistance
improvement. Thus, there is a need for a bumper beam extension that aids in providing crush

20 resistance.

Summary of the Invention

The disadvantages of the prior art may be overcome by providing a bumper beam having
three parts: a center beam, a left side beam extension, and a right side beam extension. The
25 center beam can be welded to the frame for increased stiffness and shipped with the frame from
the frame factory at no additional shipping cost. The left and right side beam extensions provide

30° comer impact resistance.
According to one aspect of the invention, there is provided a bumper beam extension
comprising a body having a first end configured to be inserted into an end of a bumper beam

30 and an opposite end contoured to support a fascia. The body is shaped to provide structural

rigidity.



conprising a body having a first end configured to be inserted into an end
of a bunper. beam 30 and an opposite end contoured to support a fascia. The
body is shaped to provide structural rigidity. WO 00/ 06423 PCT/ US99/ 16947
2 Brief Dewerdops42dn of the Drawi ngs In draw ngs which il usPE€BRUSIM%LG47
enbodi nent of the invention, Figure | i% a top plan view, partly in
section, of a blow nol ded b&fn'l()ﬁfb beapgl extlﬁgs' ODwi of the present invention;
5 Figure 2 is sectional vie EHEHA BE 88 fﬂgﬁper beam ext ensi on of
Figure 1, al qQraviigs Wwhits iffasBardrdrdésodimbist of @l inedidonyi ew of the blow

nol ded bunper beam éxtension of Figure 1, along the A-A, and Figure 4 is a
top plan vi eEigwarti$ y taprplaedewopartlpin seqtien tof adév tiobied huhpetbeandexiensiasf t he
10 prior art. Figure 5 shows one enbodi nent of steps of a nethod in

accor darffdhswiesenf HYeRP¥sent i nvention. Detail ed Description of Preferred
Enbodi grent s . i | [ i

1 ust T ated i HEEradr S0t R 0% RS per PanPLRERT SRERE 120 g
of a bunpelinbBaB) 12. Bunper beam 12 is connected forwardly of a frame rail
14. Forwardly of the bunper beam 12 is shaped ss of .ene absqr bi ng
foam 16. For WHB#Ey 1psectippal @W@’r‘bfﬁh%lblg?{r%&ﬁ%d Puansr WE’“Q‘SF%‘S{P%‘ESR
construc‘&lie nya assenbly of the bunper beam 12, frane rail 14, energy
absor bi ng~f oain and 20 fascia 18 is convention and well known in the
art. The bunpEguleadsn piasiien, fatlg Hgetiiassf & drdndedbldy molded omd & ke an
insert end 22. The insert end 22 is contoured and sized to fit in the end
of thaéomrmsart. beam 12 in a ftictional or interference fit or otherw se

secured with osi tive attachnent. i-N 20 | f erahl
configured i nﬂgg N AT R ?ng%qraﬁlﬁe%taoﬁf%’ g%ﬁ%ﬁ’gqu%d l%fgb‘?rp%%t@gﬁgﬁy present

Fi gures ;dvéiidn3- The main body portion 20 has an upper wing 24 and | ower
wng 26 joined at a bight section 28. In the interface with the insert end
22, along the line B-B in the

Detailed Description of Preferred Embodiments
15 The bumper beam extension 10 of the present invention is illustrated in Figure 1. The
bumper beam extension 10 is fitted in the end of a bumper beam 12. Bumper beam 12 is
connected forwardly of a frame rail 14. Forwardly of the bumper beam 12 is a shaped mass of
energy absorbing foam 16. Forwardly of the energy absorbing foam 16 is a fascia 18. The
construction and assembly of the bumper beam 12, frame rail 14, energy absorbing foam 16 and
20 fascia 18 is convention and well known in the art.
The bumper beam extension 10 comprises a main body portion 20 and an insert end 22.
The insert end 22 is contoured and sized to fit in the end of the bumper beam 12 in a frictional
or interference fit or otherwise secured with a positive attachment.
The main body 20 is preferably configured in a rearwardly facing saddle shape as
25 illustrated in Figures 2 and 3. The main body portion 20 has an upper wing 24 and lower wing
26 joined at a bight section 28. In the interface with the insert end 22, along the line B-B in the
section view of the blow molded bumper beam extension of Figure 1, shown in Figure 2, the
bight section 28 is spaced from the forward wall 30, and along the line A-A in the section view
of the blow molded bumper beam extension of Figure 1, shown in Figure 3, the bight section 28
30 abuts the forward wall 30. Thus, the bight section 28 tapers until it is face to face with the
forward wall 30. The configuration of the main body portion 20 provides a relatively rigid

construction.



section view of the bl ow nol ded bunper beam extension of Figure 1, shown in
Figure 2, the bight section 28 is spaced fromthe forward wall 30, and
along the line A-Ain the section view of the blow nol ded bunper beam

ext ensi on WO @ioge3e 1, shown in Figure 3, the bight secti onPQBUSD/EPHIt s t he
forward waII 30. Thus t he bi ght section 28 tapers until it is face to face
with the r confl atl en of, the mai t|on 0
brovi des a A BUCVRRiPS Qe misfiS E eBh o SR A rietR b e s

Fi gure Snadhavs. ﬂﬁ%uﬁ%@?ﬁ@aﬁp&&er@fonslb% &fmﬁm@m&ﬂudﬂ%ﬁwﬁf%&aﬁ & fecit he§ _he
present invention he bunper beam extension 10 may be manufactured using
bl ow nolaid mplti-pethdiey @esotatmmdl mroldirig-teehmiqugs-e 4 mmltlfmrtachc treglected|SAito Qave an
techniq A nulti-part die el ecte 2 to, hav i ni

whi ch odriak e Wit fareGhidsdp B5EaHSE USROG o e R e Fsion.

ext ensk ok fixad Anbint 88 nAMRUNG iQEct8Ps LhtPthe iR chWtﬁCA %Qs 1§4n3édiéc9 5616 eiafa favi ty.
A gas I1s injected 56 to expand the material to the dié cavity to expand

t he nat anatetial tothehlee q:avﬁyl etb expandelt materaldd theyiredetaomaigeneat outthepnbumpef
beam ext ensi on forned by the die cavity, wherein the g edeterm ned gener al

outer dBHPYIPY hewae&f@maﬁ PRSIy the dicauity Whsrein Hdy IRsq. serpral Pk ¢
end may lgfil %gdk%ﬁﬁs fén'd aﬁﬂghlh»hgagguﬁfog The t36rt Q@gﬂg@, t%eﬁfﬂle& o be

provi de an I nterference Wt eam or e secure

t he bunpctidadimnséyire tp dlsd liumlpbr atdna b prnide aintbidertive fivatitrth@burhperdehnl or
mal | eabl e, sections of the nulti-part die close to formthe bight section
58 joﬂ%@é’%%"ﬁ%@ﬁhwwpﬁma@h)’cﬁ/@?suwer‘i‘&a @tmai n body section, V\/nerei n

the bight s 19 the rRES A i {tiﬂ%ﬁ e%lg %#t?o(flg %fth@ﬁl@%&ﬁ dL c?igg%? I”o%vfﬁé 6'1

of the main body portion un orward

15 The oHeeucsreﬂ&jdaﬁmgIaﬁ&@geramlglaad@pewadwﬁ@ ot enaih BEdsu¥EEH, Wi eXd ikl on
is rigid enough to renove. The method may further include welding 62 the

bunper @@dmntt@peas fremrpepreselegtod alistaice fropsh Ewyaidival hefitbe magxbedy mirgen entd)it The
above- des 2 ?ace @ﬂbng ﬁ’ﬁ‘; ﬁe invention is intended to be an exanpl e of
t he 205 WP AVENTT GAVAHG"Y4tt er ati ons and nodifications may be effected
therey9, by thRs@edbmais |closbdl1 arldig ogéﬁed 89 e thedfR@ier ibesinfdxRimsiol s sighRPe of
the invention. WO 00/ 06423 4 PCTI US99/ 16947
enough to remove.
The method may further include welding 62 the bumper beam to a frame of a vehicle
(shown in dashed box in Figure 5).
The above-described embodiment of the invention is intended to be an example of the

20 present invention and alterations and modifications may be effected thereto, by those of skill in

the art, without departing from the scope of the invention.



CLAI M5 What is claimed is: 1. A bunper beam extension for providing crush
resi stance for a bunper beam the bunper beam extension conprising: 5 an
insert end contoured and sized to fit in the end of the bunper beam and a
mai n body pe@raioese3havi ng substantially a rearwardly faci ng BEEUSY/Whtpe
conprising an upper wing and a | ower wing joined at a bight section,
wherein the main body portion is blo d to configure the bight section
to taper froma preselected distance froma forward wall of the nmain body
portion wWhhiis cldimed§:1s face to face with the forward wall. 2. The bunper
beam extension of claim1 wherein the insert end is frictionally secured
to the bunperl.beanmh lBmpeEhkeapuerensidsderprexidmgsirush refistasicafonalbuppsr beam,tthe

insert end provides an interf.erence fit with the bunper beam 15 4. The
bunper bEAPREREERSTEEHSGR RIRI'MPE wherein the insert end is secured to the

burper sbeam by a p@asinsiry EnPédrdGIEBMd sized t8 R iPHERAA oPBRBUSpLERRLAANG! Cl ai m
| wherein the bunper beamis further welded to a frane of a vehicle. 6. A

bunper beam havi nga andieflodgimbetidru hpeng (sebstamially res rearwadly ficmiggdaddlsi shepe
bunmper 20 beam ext ensi on fonéfrovipin crush resigl nce.for the bunper
beam wher ei nCRRIISIRS a1 YRPef ¥iRE apdlp Omegmngdamﬁélat bRBA! ¥ Yhsi ons conpri ses:

an insert end cont gyted Hethaf rﬂoﬁicﬁﬁ bid%vh!&ﬁie@@glc@%fﬁfggi’@th%@%?c@i%ﬂ% and

a mai n body portion having subst rally a rearwar ci ng saddl e shape
conpri si ng antapgpfesmwi presekottdalidtawe from adorjvardieall af tha nivighodysgatiownntilib
wherein the main body portion is blow nolded to configure the bight section
to tdper fro%fyeﬁpég@l‘@&@&f%“@?‘éw&g- froma forward wall of the main body

of ol ai m & wilr o il TGO REe PR L £1 Coronal Ty Bty B (B BORr
beam 30seBured e tHewiipgser bedm of claim 6 wherein the insert end provides an
interference fit
3 The bumper beam extension of claim 1 wherein the insert end provides an
interference fit with the bumper beam.
15 4. The bumper beam extension of claim 1 wherein the insert end is secured to the
bumper beam by a positive attachment.
5. The bumper beam extension of claim 1 wherein the bumper beam is further
welded to a frame of a vehicle.
6. A bumper beam having a left side bumper beam extension and a right side bumper
20 beam extension for providing crush resistance for the bumper beam, wherein each of the left and
right bumper beam extensions comprises:
an insert end contoured and sized to fit in the end of the bumper beam; and
a main body portion having substantially a rearwardly facing saddle shape
comprising an upper wing and a lower wing joined at a bight section,
25 wherein the main body portion is blow molded to configure the bight section to

taper from a preselected distance from a forward wall of the main body portion until it

1s face to face with the forward wall.

7. The bumper beam of claim 6 wherein the insert end is frictionally secured to the
bumper beam.
30 8. The bumper beam of claim 6 wherein the insert end provides an interference fit

with the bumper beam.

9. The bumper beam of claim of claim 6 wherein the insert end is secured to the



wi th the bunper beam 9. The bunper beam of claimof claim®6 wherein the
insert end is secured to the WD 00/ 06423 PCT/ US99/ 16947 5 bunper beam by a
positive attachnment. 10. The bunper beam of claim 6 wherein the bunper beam
is furtherwadlog®e4t3to a franme of a vehiscl e. 11. A nethod f oPCHHBWI&R47uri ng
a bunper beam extension for providing crush 5 resistance for a bunper beam
usi ng bl.ow no] di ng techpi ques, wherein the nethod conprises the steps of:
sel ect i RYTRe ?Wg}sﬁpPSlﬁY%g\%cPﬂlegt‘cavi ty having an initial volune which
corresponds tj@. pregdRl ke Beard HFRlaih PWheEinCBe baMpsr Kehmt 6 FuitsyRRNddIeRm
extension; injecting a fixed anount of material into the cavity of the die;
10 i nj edtammgofen hicle.o expand the material to the predeterni ned general

outer contours of the b er b extension formed by. the die.cavit

wherei n the Pedet/rT AR T GEABHAT BN & DU JEE SHRPEROLRTYIdE T and
a mainy 99&&?&9%1 aoahanegek AN EEIREIEH RS GdchRSesO it tHinbihoR 86hpAidd thethi |
the material is nmalleable, to™ forma bight section joining an upper w ng

and a | awps ot ng of a main body section, 15 wherein the bight section
tapers froma prese|ected distance froma forward wall of .the nain b(ﬁ’ceiy

portion until it iSloctpg & ultipart die Withe ©caYiRaMaviRg) 9 ity Splmen gt

mul ti-part di [‘}#?B%{' J i i iagtd. 12,
The net hod ofC%gp%%%d%%ﬁﬂp erern t@ﬁég@f&%%}h ?g%grﬁﬁg%%a{%e){t?g?ﬁ’onal |y
secured to the buripretimeafixe®dndiht oT hateridl oslthefcavityadfithd die; wherei n t he

insert end is formed to provide an_interference fit with the bunper beam
14. THe nethod of iBicaling ages towdned heppateriah eihe PAgienyngdgeneid! eWelron ¥ ur ed

Furt her i n! ot P foan i B BT RE of Prid S BETHR ol

general outer contours include an insert end and a main body portion;

closing selected sections of the multi-part die, while the material is malleable, to
form a bight section joining an upper wing and a lower wing of a main body section,
15 wherein the bight section tapers from a preselected distance from a forward wall of the
main body portion until it is face to face with the forward wall; and
opening the multi-part die when the bumper beam extension is substantially rigid.
12.  The method of claim 11, wherein the insert end is formed to be frictionally
secured to the bumper beam.
20 13.  The method of claim 11, wherein the insert end is formed to provide an
interference fit with the bumper beam.
14. The method of claim 11, wherein the insert end is formed to be secured to the
bumper beam by a positive attachment.
15.  The method of claim 11, further including welding the bumper beam to a frame

25 of a vehicle.



