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The present invention relates to a nmethod of form ng tailore(fég anks to be
used to produce shaped netal conponents. 5 Sheet net al

conponents of conpl ex shapes are typically produced froma pl anar

blank that is fornmed into the f-rmmgéps@gﬁmé hrough a series of formng or
atively

st anpi ng operations. Were re conpl ex conponents are to be
produced, it is usual to build the conponent out of a nunber of

I ndi vi dual enents,, each of which is s ed, from a, bl ank, The need
o use. mil ¢ THF SreRey BN eTce rialrs 6 8 grstngd S Rrhine B BlaRHS trbs wedte i sheq
pr oductprddice shdpled Wetal'cBfiplohedts 0m the different characteristics of the
material required 1n different areas of t he conponent. For exanpl e,

i f 5t he conp&hesttmétal conpomentsof cemplexzshapastavstypidally prasuced from a planar of

t he do r e f dfr a el atively thin netal .sheet but the
nount i ??Héﬁ%?% fothed mto%ﬁ?‘ﬁ%“ﬁﬂ?ﬁ%@"@l’% %?%88? kﬂ%‘&ﬁ PISHEIPIOE St rengt h.
The US @perfationy. tWRER r@iaﬁ@?k&nipﬁbxﬂfoﬁﬁb&ﬁ@n& lage to be prodtfcbﬂ,i i6 &Qﬁu_ﬁl&&%ﬂﬂ the

i ncreases the manufacturing conplexity. o mtigate this

15 T
conpl expmponent onbef Haembey Mmuakﬁlg%ww@cmf whichissfamped fromna blankh
D er IR perd R R0 Bl EtrpoRtny B rble S0 (EC PSR PG Al Bodite 7

bhank (ot athyGesultfréera IO diffekentichdrastefistiRs iofi¢the material réfpiifyd inldifféreftdtaofSt i Cs

t hrough the structure. This_process permts opti num use of the ..
mat er i ahe gmPponent HRorsxample, Heherompensatisiardoos fameqianautesachils) thegnajatityt i pl e

el ement g al nal ; . T Q ' of a
tail or e@%ﬁf&ﬁ%&u@%gé 3 é‘cg%??‘%&%e%w&fﬂe}%fs et B‘alttr g_"?%m agkhﬁ&
LAl n . adetuat o el e requi oS preci of an cutting of
t he cor@ﬁ?‘?géﬂwpemﬁfé?ﬁsss g‘ﬁd“%\‘? “iﬁ'o‘i‘ﬁ%ﬁﬁl’f% Appl i cation Nos.
9624039.5 fi ; : ) |

q2 fﬁﬂxt‘ﬁ%\’@ﬂ%on}ﬁﬁtﬁrz %&%‘/ﬁg?l? gr;ogﬁﬁ 18 g}ddu‘ég ahR)leREPBank In whith

1996 and an application e I'ng Joint for Laser Wl ding of
Met al s appwipridichgshaped sheeTudfasateriallacgicarmectad gdgr; tokdgd by wdasep welding prodessar e

e e e o e B8 o O BB Ui 9
cert ai Mnaeri4l ¢HBradtefififos thiough thiesthichit. e ThR pRéceddféamitsioplifiten GGraRent with a

Ji

very high quality ~surface finish so that subsequent processjng such
as pai mmategel bahatithe saroo tipic minnizgs the subsgyuent assambly of srultiple glementsaate  of

t sur, fler | ding. While |laser welding offers in general a
rglgativt{éﬁﬁﬁi%ﬁh‘?’aﬁé\'ﬁty wel ded surface and the processes contenplated in

t he deMrodition@Tadaiidrpd bladk redifirck thid donstituant she¢raheal paetspo b oatt i on
of a snooth outer surface, there is neyerthel ess the need for lg

t ai | or egcWBtghksa that thedasepweldingimay be perfyrmed effigignidy agd retain an adequate we

quality. This requires precision cutting of the constituent components and in our co-pending
Application Nos. 9624039.5 filed November 19, 1996 and 9624652.5 filed November 27,

25 1996 and an application entitled “Overlapping Joint for Laser Welding of Metals Including
Tubes” filed January 8, 1997, various methods are described to mitigate the difficulties
encountered with obtaining the required precision from the constituent parts. However, in
certain circumstances, it is desirable to produce a formed component with a very high quality
surface finish so that subsequent processing such as painting can be accomplished with a

30 minimum of refurbishment of the surface after welding. While laser welding offers in general
a relatively high-quality welded surface and the processes contemplated in the
above-mentioned applications further facilitate the production of a smooth outer surface,

there is nevertheless the need for a tailored blank that may be used directlv to oroduce a

SUBSTITUTE SHEET (RULE 26)



¢ -8

WD 98/ 31485

PCT/ CA97/ 00854 2

fini shed P PHILSS It is therefore an object SFHHYTIIBEEen:

i nvention to obviate or mtigate the abgpve di sadvant ages.

In general terns, the present invention provides a tailored blank having a
pair of sheet 5 metal constituent parts each having a pair of oppositely
di r ect edinidhedsufaef aces. A nmj or surface of one of the conponents is
pl aced on the pajor_surface of, another of the c onents, and the
parts wel ded It 1§ therefoss ae H@F"tt‘tf'-g? PIGSRIG Imyepiion tor r%t%\ﬂ?dm“ﬁ%e e 2hRVeray t hen
be : ently fornmed into a conponent of varying materi al

char act edrlslagty%lggé.yg' Preferably the wel ding of the constituent

parts is per flargeretabterme ke presdmt imgntiodpyides 4 frilored blankkavipg e peir efisieet t he

| aser wel di hg dges not penetrate tq the other .omajor surface of the other
const i t yastal gomstituent parts each having tpa:}baP ORAFBLETY FITFHEY PRl FEFBReS WY PaifBw be

descri begh 4 EMRbneRRliY plabéd éh the major suffabd SNERHER of i ABASYI N9
dr awi ngs |n¥mqftﬁe( &le%lypllg%ure Enilagora sect 1 onal vioew 0 f:‘g)gpal r of
const i t tmdtthgpartssweldedto dre anothertosprodycefunitary blank. Thé-blguk may then te
sectional ,view of .the . conponents after processi,ng:; e Figure 3
is a topsuﬁéﬁqél Xf“%‘eﬁ P&R/ad’f’mpﬂ@ergé’_ WB&@‘%‘P@M@F&?Y ng;

Figure 4 i's apRfligiiftiewsiaRpRToN instiieRt padts RAScrforRied® 14sePieldlily sRMRGQNENt S
of Figure 3; Figure 5 is an alternative enbodi nent of
t ailloor edfutthenprefeice, the laser weldifiggioesnét pesetzaté to the othes magoeti susface efftheother

tail ored bl ank; Figure 7 is a sectional view of an

al ter nat‘?"@?émb‘f’%td@gsi ng arrangement of a tailored bl ank;

Figure 8 i s apsB6dinRRe ofth@iveRnsod Will AdWR b HSCHBEd BEwaY of ehkhle oflgIRARENt S;
Figure 9 is a perspective view of a finished conponent formed fromthe

bl ank of refegence t¢-thpaceogpanying drawings in whigh gure 10 is a side view of a

further enmbodiyent, of. bl | A ' ; : . Figure 11
Is a side vi Ceji\";\}rég#k 1al%yae cﬁﬁﬁr%tl ?\Aeelrw Jé%%%‘??r@r?ﬁ %ﬁ?ﬁgpglrt 5P ’8°‘i—ﬁ°&’6‘r’°eessj{5‘?’
Figige 12 i s PRigarel iseiseofiorl vight efthatontporentsafige prycessirfg; bl ank i ncor porating

a suppl ement ary conponent; .30 Figure 13.,is a plan view of
a bl ank used FiguebisiaioRiPREPeRtivarvicy Pbhs sPmeos Focessing;
Figure 14 is @304 Y scRBmhiereptditntdtiontd £ farf foRES frbmh the components of Figure

3;

Figure 5 is an alternative embodiment of tailored blank;
20 Figure 6 is a further embodiment of a tailored blank;
Figure 7 is a sectional view of an alternative processing arrangement of a tailored
blank;
Figure 8 is a sectional view showing the processing of tubular components;
Figure 9 is a perspective view of a finished component formed from the blank of
25 Figure 8;
Figure 10 is a side view of a further embodiment of blank similar to Figure 9;
Figure 11 is a side view of a yet further embodiment similar to Figure 10;
Figure 12 is a section of an alternative arrangement of blank incorporating a
supplementary component;
30 Figure 13isa plan view of a blank used in the forming of an automobile component;

Figure 14 is a section on the line 14-14 of Figure 13;
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PCT/ CA97(,‘QQ§%&485 Figure 15 is a section sipdmcasmmosssgure 14
showi ng a subsequent step in the form ng; Figure 16 is a
sectional view of the finished conponesnt; Figure 17 is a flow

chart show ng the sequence of steps performed in Figures 13-16;

Figure 18 is,.an Rl oded, vi ew of conponents of a further enbodi pent of

bl ank: 5 Figure T%s ficiiion shuliero EPRaLT ShduiRe e Snheraes A B foemhacot
Figure 18; g4 16i tioRAIGHER of thel fnishedl Bthpoh&y, of Figure 19;

Figure 21 igl%mgegtlf%)ﬁecoﬁ‘o %%urtoher er%bodi rrer?t of "the bl ank shown in Figure
19; and Figure 17 is a fleiwghaet shawing the sequcase aff stepsiperfarmed indfigarese h83-d6; ons of
bl anks for usi t he . enhodi nents o i gures, 13- 21,

Ret or 11 ng. ¢ HUBUEARAS b Rpladickvies o Spiappncsys Sigh et ERbodmeRtoftdas wni ch
may have  gigureqiofif 85idRGi&N 8T Akla8ienMIt L Slank biFighits1gzase differing

t hi cknesses - "are each planar and forned from wel dabl e sheet netal.
As such, eadfigie0ds pplan véwofPigire &%y di rected maj or surfaces 12, 14

and 22, 24 int.ercqnnect ed, at eri phet dges ,16, 26 r ectively.
The conat i t JSRIeL1F & segiopt aireh aphesirbentios Seink diodtn BFIREEH oo oy or
surface 14 Jﬁgure 2fis hB&ié‘s%l%%héfrh‘?i&eﬁ&&éntétﬁm@%?biaﬁk@ﬂm@x@d uhiﬂgbﬂ@%ﬂg nt wth

one of the major surfaces 22 o constituent part

const i temsboadimpents of Biguvdsi I82%.s of smaller area than that of the

constituent t, 2 i si.tioned wthin the peri f .part, 20 such
CRGt af ter. 1oaing teford o Fiuft 2 s ot Bpirie et T2 wiotbRRh pYE o

avai | aldiffedifl éxd@actiésotics did @O QBe 8fffeting thitkiesf8d are each pléiRFRAMRMned A8m

The constituent parts 10,20 are secured in abutting rélationship by clanps

32 of weldable sheet mistad. Asrsueh, sachibrisragpaimefrapppsitely divpaied majonsudanepdAdat s

t hensel v magnet |.¢c | aser 3 ' ts..a.beam 36 onto the .
expos eomﬁzzgﬁg, ‘%’é’é‘ ct_e& a@pe P ﬁ%plbe(% E ¥ F?%eéﬁr“?i&fa‘r%&“%"%%ﬁu produces
| ocal nel ti Mpheddonktites 110\20Nre Paditiondd i NektatRition With 646 Mmajoe sdface lde beam

36 is controlled so that partial penetration of the conponent 20 is
obtSai neef theieonstituent part 10 pegylying @8l mmbutmend @gthrane afithemajor surfasss 23 wéthe

surface . ' Al Y i.el .t | S in
a convel |%trl11a Ei’ﬁdét;linog?hges&gﬁ%%%grng[tlg? %’hﬁﬁl’ i of'?yﬁa]‘{‘ér ape% g‘ggr’gtgg I s caused

t o transinstittentedard 20y ¢s pasitiched Sithin tHeyeribhergof part Q0 buclathangfiar forming, an
predet er m ne ath so _that as .the beam 36 noyes, .the copstituent part 10
and par‘l’l"@f‘segﬂﬁ‘c ess of maggsial il gﬁ favailable lzéhfrriqsereqi BRI 9P fiﬁ fingshed e gi on

I ndi Cat&ignﬁb}ﬁeﬁiﬁ”er al 38. Continued novenent 30 of the beam 36 allows the
region 38 'of the constituent parts 10,20 to solidify after passage of

t lew beam andThecgmstituent paytsdife2(eare stvtwrediin abntlingatlatiotshipby cladis 32 of

WD 98/ 3148 . . . . .
PCT/ CAgstll@glgg’grm including magnetic clamps if the components themselves are magnetic. A laser

34 directs a beam 36 onto the exposed major surface 12 of the constituent part 10 and
produces local melting of the constituent part 10 and the major surface 22. The beam 36 is
controlled so that partial penetration of the component 20 is obtained but the liquid region 38
25 does not extend to the lower surface 24. The irradiated area may be shielded with an inert gas
in a conventional manner as appropriate.
The béam 36 is caused to translate relative to the constituent parts 10,12 along a
. predetermined path so that as the beam 36 moves, the constituent part 10 and part of the
constituent part 20 melt locally in the region indicated by numeral 38. Continued movement
30 of the beam 36 allows the region 38 of the constituent parts 10,20 to solidify after passage of

the beam and be joined to one another as indicated by weld 40.
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As indicated in Figure 3, the beam 36 is repositioned | ateral | y to provide
wel ds at aced |l ocations and thereby secure the one _constituent
part 10 t&?ﬂ%"“dﬁ“ﬁer constituent part 20. Alternati \?QT{PA%{?P% pl e
beanms nmay be used to produce wel ds sinujtaneously. Af ter

wel di ng, the constituent parts 10,20 provide a unitary tailored blank 42
which 5 may_ then be subsequently formed into a conponent of the

requi red shaphs idicatediin Figure 3, the beamiis eipositipnedaterally merIflaweldsfat
conplenen ,es 44 a osite fac blank 42
o T or mppiaipfieths Ao hersbRde AR oSt 5 1038 s brrcoReionet picach
formed rxsulkdrigtively, Qmiltlglb?déﬁﬂs ﬁﬁgm@riﬂéd to&fro&ﬂ:% wiadd disrllaapakigx shape.

By controlling the beam 36 such t nmelting only proceeds paft way through
the 10 ngﬁelt\uddxngpﬁxetcoaﬂltu@m@ami@)% pm\ridweumtary tailovad blanke4 S which

T T e PR & comepnent e Falivd B =0 o “ 01 (7 70°

fi ni shi ngherAatidalle i Bigard 4.MA, palit 6f ddhipndiitary ldelaesmmeﬂgage Bﬁidéfté flces 12,24
char act erl stics 1n the finished conponent. It will appr eci at ed

t hat f ulof theblank 42 toforarit inte a shansidefinedby B@rdleszdhmmponents 1630|@l§¢acht ed

where fi In tests
conduct e@%e(ﬁgs{lﬁggclz%?rg%gs%a é%‘ﬂg %ihgf%ﬁgg\sﬁ%ﬁoé?’é xrsélage the foll ow ng
par aneters weBg cuitrdlhﬂg?dxe beam 36 such tiedk aieltitep &@P?ﬁcb&fs%ﬁﬂw&y&ﬁﬁfugﬁ@ﬁéﬂ and
the constityent part: 2 metres m nut e | aser beam power:

6 Ki% owaRonshtyenRtnagt; ?&gﬂ& ropgjpesyrface gﬁ is pRieduersely effectgbby thequeldingawonesnans
;ELY[ err ltherefore prds@iSh CQ%O%%HQ ﬂ'(;l\r/sgffa%er t&%tnm??’e 11 %ﬁré "{%ﬂﬁ}%ﬁ] %’i?ﬁ%sgglség} el d

const i t umidr tpAnishitg. At thé sand txmepthewnktwdnﬂées varymg matdial dieaderiitics in the
' 25 constituent part

constitu nt art 10: {# = 0.074 inghes;

mat er i alfsh @&W&Fﬁalh‘("ﬁ FRpr ‘F"é%?e‘bﬁla?/ i eaetratancpf the constituent part 20 may
steel) pe enmttedwherefin%ﬁfa@éfiﬂlsﬁ %ﬁiﬁctaﬂﬁnt parts may be simlar to
one anot her havi ng the sane ness and conposition or may be
selléct ed wi t hindests eomimt:tedrvatlathbGomposltﬁglardqﬁﬁ'SMWmmchgme§sthe3‘0110wmg

conposi t | coatin he like. By selecting the constituent part 10 of

t he appr%agér}flgfrégwere%upzeéﬁaract eristics, the unitary blank 42 is fornmed with
a uniformsurface but wth | ocal

SUBSTI TUTE SHEET (b ULE 26)
relative speed between laser beam and the constituent part: 6.2 metres per minute

laser beam power: 6 kilowatts utilizing a CO, continuous laser;
20 laser beam mode: TEM,,

laser beam diameter: 0.028 inches

shield gas: helium above, argon below;

thickness of constituent part 20: t' = 0.034 inches;
thickness of constituent part 10: t? = 0.074 inches;
25 constituent part material: galvaneal (hot rolled galvanized mild

steel)

Naturally the constituent parts may be similar to one another having the same
thickness and composition or may be selected with different characteristics, such as thickness,

30 composition, coating or the like. By selecting the constituent part 10 of the appropriate
characteristics, the unitary blank 42 is formed with a uniform surface but with local

-
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rei nforcenents to provide varying characteristics in the forned conponent.
I n one particul arly beneficial efbodinent, the constituent part 20 is
zinc coated and the constituent part 10 is cold rolled steel. The

surf acqe24,0dmidiSt o]éned%%sa{?fi?% gféhﬁ‘?ﬁ%stﬁg ﬁ@@%% MrdinBBk. U8 ope provide

a continuous zinc coa at may as ‘an exterior paint
sur f ac eastivilarty bemeficial embodimens itlenconstifushtapact=20 is zinc coated and the/danstitmenti ve

e TR totis cald oMt sisplor e SBHhoe Fh AHE pet 30 4 Bis Ap Alfsctad S weidiR8 11 ¢

the re . ; ;

consti ?}S%e a%ﬁﬁﬂ\%;, brfhe coated Suﬁﬁt?e;khﬁldmﬁyobé R&4GRAR kieHBP baiRfdurfatd fnd/By OUgh
C wel ds hat th

intersecting lines o a Indicated so tha e constituent
parst 1(Cfar carrestauresstanbaiut its entire periphery to the constituent part 12.

10 As shown in Figure 6,.the constjituent part b ed not be
rect angul ar DicBgiye rangements of ganstitpent H%‘B%?“da‘ﬁéspﬁé‘q?ya%‘gh b'@aﬁ?g Uty be
noved ; ' ; ' ; i1 uent
part 108 Rl BBk TFAApPIC A showm in FBLICH) BicleoiMitaR daROR

The aboseeuredibo thiervenstituentastni2h dhrough intewséafing dines of welds 405 indicatadt sothatt at a
| ocatio .. _spaced fromthe periphery of the constituent 10a.
However e gensinusnt BRG0a s #ryed Bb Hipatmpeipbis o 5% OSBRI IR E: rmy be
wejded to thgs e i Figlte QThd cobdGiulit pal 1 (WNRE nbt'Be REGRgSEr &1 /en of

i
constituent part and providing a | ap wel d 40c al ong the periphery of the

const i tiggwlar shape, anddhe laser beamA3h may b erayed hlongajpoth eomfdraing ihei s to be

used as_a. fini d sur.fac eam 36¢C, i S,. ontsroll.ed to limt
penet r ReDTAREACIFEREE hut [ B @B 0 i erenty-shEFkH Bnstitegy Bargifhe
embodi ment s $hHONbIVRRniBYdIRENS BorRémphitd m&%ldﬁﬁg%ﬁwfcbﬁﬁitﬁﬁﬁ bAlat ¥ IRhAGR"T 20
consti tuent garts. However, as indicated in Frgures 8-11, tubular

const i t spaged Bemithe peripleay of the constitugnt pertd0a Hewgveroagpindicated at Bigare 7, the

rejnforcenegnt in wal | s o t ubul ar..bl ank. in F.gure 8,
¢ hh? conCavRthent Pt e 4k bF wlaef oo U CoesleRBp 25 ¥ i Tov g heszetiBhen
20d. Lasstistituent part Jidihg 412 vEAe 400 alohig theastridhéry oftlie/eundtitnes paectoed

maj or surface 12d and penetrates to the abutting maj or surfaces

h
14d, 22dAgainywwhereithemeigs sutfagedsds tobrousedas afinished sunfage, hebsamdgeds 25

20 e . e . e b
B0 o Soe o RS RRR heddeh PRGstitlidhioiun 766, S TEl a1 VE (h the beam

constituent [Whe hbovkQshbtdimemy skdw deiosatich efanilsred blinks fromngentratly phinay
spaced | ocations to connect the constituent parts as required for

subk equesnstifusphpasts. However, as indicated imfiguees Salg &tbular cpastituent patts 19d.30d s ef ul
oh . _ Ak - ; . Ui
wher o nity b8 BiliBE 8 Bftiadibtal idfGrdielEiing Rafly oFs pubulb Bk P R oer aC o1
a di e chiguty8, thacenstitgenepars 1&hsvinbular driddocatedwithiavtabdar cohpdneatQh Jiaser of

}32; / tcxg%a%% égél?rrrl]&nges on the radially out\\{v\grcﬁg—/d?rlegt%g major surface 12d and penetrates to the

abutting major surfaces 14d,22d to weld the two surfaces together. The tubular constituent
25 part 20d may be rotated about its longitudinal axis relative to the beam 36d to produce a
circumferential weld.
The constituent parts 10d,20d may of course be connected at longitudinally spaced
locations to connect the constituent parts as required for subsequent forming.
This arrangement is particularly useful where the tubular blank 42d is to be used in a
30 hydroforming operation where high pressure fluid is used to expand a tubular blank 42d into

adie cavity. An example is shown in Figure 9 where a radial expansion of the tubular blank
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42d produces a bul bous frame conponent with varying wall t hi ckness. The

| ocal rei nforcenent provided by the part 20d permts varyin

char act er WP be obt ai ned al ong the | ength of t"ﬁé"‘f‘%ﬁﬁ“gﬁéd
conponent . As shown in Figure 10, the constituent part 20e
may be provided externally of the 5 ~tube 10e and at a nunber of

| ongitudinally spaced locations. This facilitates placenent of the

parts ZO‘EZdanddqms abubouafrhmcicnglpoﬁem iatht valoyihg walll thicknes2e Thitoeal used i n
vehicle fr ariati,on of wal] i ckpness pr

const 1 ¢ JEIOERPY ‘Hodsbhy T %ﬂgeﬁpﬁﬁvwwgaw%ﬁtws to e obaineontce 1o
be obt altﬁgqgnfgg{oﬂtﬁ@ﬁﬁisﬁé@mgp&ﬁﬁponent Simlarly, as illustrated in Figure
11, | pl e constituent parts may be stacked on top of one anot her
to provide qus shown/iarFigaiedn, the cogstituenpgphnt Zmakrbsspsowd}Ed ouemasldy ofithei mi | ar

st ackin be co i sh W, t anar | ustra in
7l g eo tybeodsd ¥ & Rnse? o foptitydindily pRbed 18RS his fasilims nlanemaent of o
enabl es siRR0E ﬁﬁ@f)é}hﬁtsf’t&ﬂ&i f$hdé RibRr blank 42¢.] WAHRHRRERHOERIK BahBE til ank
42. As shown in Flgure e sound transm ssion characteristics

may be nyatiatipeaf wel i&n@blepbpmﬁg bal caustitnent pharts Hes20eqRrmits e iprogzessivashish or

. bel: t ts. 1 0g. Twnicall th
ot or rod AP Rar 8B ohiineg AR IR YR crRBphey, iptafy, o RisERen b Bl Hon (e
smal | er mﬁlﬁpld donetifueiafatts Hty BeGstekO@ bRt dffthemBbMEr HUrbWAS Surfiftd vaddion s
provi de a E)el’l pheral margin 50 in which contact between the surfaces

14g10229 vall thigkness. Of cquete; psimiler stapling snaytherageomplished witheplanse components ded
around t ﬁsﬂcdﬂmg‘?ﬂ gln 50 to i nhi bit noisture ingress or
intermt [ 3to retain the layer 48. The resultant tailored 20
bl ank 42g rraymmlamﬂmlohwfmmian@rea iank eiQuildotshables Bepplémentif fdterdlt b bdhe
Internedj ate | ayer 4 etained in situ during formng

A furt he\m@?amdem@rtha blagkridn é\rﬁshpwm%‘a‘lg%m dhe wmgrt@asmxsalnn charagtRistiesi n

Fi gures may be moliiel% M@éxﬁoﬁ?gggﬂﬁﬂqﬁé@%}ggr 48 %ﬂ%giagﬁ@ Vm]ga?) Sfiveell ﬂ%:? A

vehicl e body S s rocess ste gure
shock t owmstl’ausnumad lt)g,ZQngy;pit:alL)u ﬂmantdrmadlatcrimnéﬂtmay?ﬁe 0. 004nmh&sethidklaﬂd and

as such cted 0 Sev. | o shear di r. the,shock

t ower hés %Efsﬁ.?éefl ﬁtf Bﬂfﬁﬂt&c’;&@% ?E‘afq{é“go 12&4'2 %IF‘%‘E)I acerrent
of suspepgyide | Yo area
A bl anke%‘%h . é“‘*‘?ﬁ‘?m?“?;‘féﬁp? in which cORBCeRlQnl B0 s O M B RO,

const i t uahibitgdr The constituent parts Mijebesseoraeldedhanound dretpepiph¢ralhrgis 56 ar med

cut out s BRMRRSER gk B e S8y T e iting oo ¢ bbe Srw B RBES on

53 Ar e plank 4BOSmay t}ﬂ:nﬂfe%ﬁﬁéﬂ 10dhé teRirby stupd iPh PeesS wHASES in®rmidBiaf lagdr 48N 2
conventi onal SUBSTI TUTE SHEET ( RULE
26) retained in situ gyying famigs

PCT/ CA97/ 00854 fiyrther example of a component formed from a tailored blank is shown in Figures
13-16 where the formation of a shock tower for use in a vehicle body is shown using the
process steps shown in Figure 17. A shock tower is used to support suspension components

25 in a vehicle and as such is subjected to severe local shear loadings. However, the shock tower
is usually elongated to accommodate the vertical displacement of suspension components and
therefore has a significant wall area.

A blank 42h is formed from a constituent part 20h and a pair of first constituent parts
10h. The second constituent part 20h is formed from a planar sheet of cold rolled steel with a
30 pair of D-shaped cutouts 52 located in local depressions 53. The cutouts 52 and depressions

33 are provided in a preforming step by stamping a sheet of material in a conventional
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7 manner .

'
d '

' The first constituent parts 10h are cut from
sheet st qrkogiiygd) i s thicker and of higher st rengt lPCTICA9008S4as a
nounting poi nt and 1 ocated over the cutouts 52. The parts 10h overl ap

t he edges of the cutouts 52 within the7depression to provide a peripheral
margin 54 of 5 j uxt aposed parts. The depth of the depressions
corresponds to the thickness of the parts 10h so that the major

surf acdS®Wh and 14h are coplanar. A flat surface is thus provided to
facilitate syhsgevesstihnibates MOMrebhidSm sheet stock which is tHibler @88 9F highent
parts 10h, 20h are then | aser wel ded to one another in the margin 5

with a smetirioseryess kanagtingpoim and laceted syenthe cutputs 52. The parm%ﬁb ovedap t ant

bl ank 42h cont gi.ns t el [AVIR I r. t gwer s
and so 18 BeRR ety g Sthif HE apraDSR ) Pl dRepBnb el £ o) arke.
Each i nphiidplsedl pabls 2 The d_e%th of thesddpi@sioh§ Eorskpbitisao liccthicknBdsf thS P skt ghover
as shovn in Figure 16 with walls of relativel . thin material but
Wi t h nosoithatihe maé@mtrﬁacewz&l@mdehmcmw.eAtﬁ;t gwfaceds thps pravideshiot i t uent
parts 1 h‘l' 5 £ .The techni ques descri bed above may al so be
utilize °{’6g15F‘6t3ﬁeﬂ1éen§ BEURK OPHESSor ati ng non- wel dabl e conmponent s,
or conponent Thé Badstitieat parts TONDUA drd tiRnflgver Welddd Rgofardiieer ai tHeltRérgin 54

For exanmple, m |d steel and al um num are each wel dabl e but when wel ded to
one anoWibre continuouspygld 40k as indicatadabale.i ¢ conpounds are forned.

Ong, such arr [ Wo: Elgur.es. 18- | kch. [
coﬁost I tuent gggfésgﬁg%‘t b§m§ﬁ%b Llmzl;srtg}éilﬁ 13?@(%%‘%% e@@gogﬂx\}\ng g‘g s&gfﬂ tg?]N Sare
mechani aid $o/isGepuisted albng @ lie ofddinhiedyad6 into individiahblanks tEff indivilualosiasinent

60 is a plastics_material and, has a series qf [ectangul ar .
depr essisghen rmsd img Press iite aisheckfewepas shawn in Feagure d 6 aath wallspfrelatively t he

edge of 46 | . . WM r b omt he
aor o 5 BBkl B with mountAE bl Hrotthid i a BT G 1 S ARGeNe OF)
Pr oj ect pantss10H) depend from the undersurface 68 and are 25 conpl enent ary
to the depressions 62 sg as, tp be a snyg fit wthin them ) The
coht i tuent phe festigesthscibed shove ey l?erflqlmﬁ &barmq%&rble&l% ¥cppperating
conponeRt,. e

Gopr eas o aRsble compiefersh ARIPARERS (RS Sk SERARIE 1f WaTIBe oh ot

t he par tFot@gkampleemildrstee]l andGingigum aee dable weldabltcuiit sither Oyelded to one endthéthem

and secyr.e th corgﬂonent 60., The re?‘éltant bl ank may then be formed with
the mecRHFe; Mtergst ‘cc%ﬂ?fﬁ@tsiab‘#m@_ ining the integrity of the parts 10j
and conmponenioGych &x_rémgehxelﬁﬁis%ﬁwﬁ% ﬁfg%ijes 18-20 inI whigh a‘ph® o?le%k@iﬂf‘éﬁﬁ péits may

be a plastics conposite, glass or other material not horma
SUBSTI TUIRGSeEntereunnecte2d by welds 40j and are mechanically connected to an additional

component 60. The component 60 is a plastics material and has a series of rectangular

depressions 62 along marginal edges 64. An undercut 66 is formed on the edge of constituent
part 10j with an undersurface 68 spaced from the major surface 24j by the thickness of the
additional component 60. Projections 70 depend from the undersurface 68 and are

25 complementary to the depressions 62 so as to be a snug fit within them.

The constituent parts 10j,20j are positioned in juxtaposition with the component 60
located between. The projections 70 engage the depressions 62 so that the component 60 is
mechanically locked to the part 10j. The parts 10j,20j are then welded at 40j to connect them
and secure the component 60. The resultant blank may then be formed with the mechanical

30 connection retaining the integrity of the parts 10j and component 60. It will be appreciated

that the component 60 may be a plastics composite, glass or other material not normally
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PCT/ CA97/

wel dabl e 8?83%455 be a dissimlar metal material such as alfSiH AU 084
As an alternative to the rectangul ar depressions 62, part-spherical
recesses may be used as shown in Figure 21. In this enbodi nent,
recesses or "dinples" 72 are fornmed in each . of the parts 10k, 20k and
conponeriweldaile pycanlg he a dissimitarsegtalonatetialsuch ahaddupimms. 10k, 20k 5 wel ded

t th Lot | k_ 42k . Th hani cal
i nt er connect | heg Pl Wl 18Rl Rl AbesRiohs o2 pamhegonl sttt AL
in a nunized a9&hoayia Figure20Win this Embodithedd recki®es 6P NERIAAY 70Aré RYmbE in'&RH t O

cover an aperture in the part 20 as shown in Figure 22a, or nay form

a | i ni nepfdheparts Kik20kand epmpraens £0k by a part-spheriead pynehand the pang10k,20kb. ~ 10

The .com, nt. 60 circul ar i ated in Figure 22c or may be
f or red w&%}ﬁe&fo one%éth%ﬁ}ol %ﬁlgraglm?g%éb{mgg&%‘hat a flush surface is provided
as shown in Frigsmeckaaital interconnection of thé Bohfofent 60 SAHArEINEZ0 may BE stifizede
mechani cal connection is not necessary in which case a frictional

| ocat i oninjasiugiies Phwaysys shemmda Figiae 2. dhe compensnh6@ oy thetugechto goaretan as

echant CRTGre P A P 20 of sBoupclminlle 200 bR HRAE AT Vel B SRR Ol et

f or m ng 2payshbwaris Figure 22b. It will be seen that the preparation of a
tail ored blank with consfituent parts juxtaposed. permts the bl ank
to ¥e formed W sprapanent hmayhe sirrular asilpstrated indtigurs 24¢ prmay be hermedawtls or

recisio lats . P, r typical
ot card R EARRSIAAY i Hitadiil bvided as shopm jn Figp@ 28, | /! 50

provi si on of b sheaiguhstanog, 8 positionmechamicbconrskiion @hoenacelsagy @ wikich ecei ve
a door lock .. . 2’dalassenb_ly or g%un&in ,padfs for a&ltachr_rent of seat belts
on a fl oise parictipnallogalign s gbtained by deflection of ez hgth qonstinentpars agshogvn in

pr ef err epiguk boE Nk | Uesutk|afaRiterh Gfed) MAURSpIIRYt $Fis YR HaRbaly tr MASH
wel di ng tﬁat‘ permts tsﬁe blank to be assenbl ed aﬁd subseqtt}/en?PP?dP%??reed. The
wel i ng gamstitient parts ito bermitsubsequent {orming operadions.r uct ural requi renents of the

form ng procesgs,: i din he dr.aw. operties qf the blank and the
conponent s' Sﬁga\gleléggﬁnt@géetﬁepre%a}auon %@W%lgogﬁﬁlﬁ@(% e} J%‘?'FB_@’RTJ“HEPP?% nt o
a bl ank pernies theoblhl t6 Brdforh B with lifférent matetislahata¥teristics withduk tetked i Parts
for seamwelding into a unitary blank is mtigated. Mreover, because the

r equi r edPrggisioniede prepargtione pf heipeds.can be obtai ned from the bl ank, the need

to wel d addit} . . O .5 after form roecess i.s avoi ded.
This is parti Qﬁ‘{%glﬁpflcaéﬁ nlllcgﬁé];gsnlg %atl %’é’ a§8vé ggg%@ﬁg]é{ggh@i‘{?ﬁﬁﬁﬁm&ﬁe conpl ex
shagres aproeisidnwfa shgngtheing béctiohtin addot skie of Dnehicte B@recéive AidodF lock

cl osed surfage may also b int ained wi fhout relying upon the integrity of

t he wel ¢assembly or mounting pads for attachment of seat belts on'a ipquoan o g relicleET (RULE 26)

Although laser welding is preferred, alternative welding techniques may be used such

as MASH welding that permits the blank to be assembled and subsequently formed. The

8

welding pattern will be selected to meet the structural requirements of the forming process,
25 including the drawing properties of the blank and the components’ subsequent use.

By securing the constituent parts into a blank prior to forming, the need for accurately
fitting the parts for seam welding into a unitary blank is mitigated. Moreover, because the
required material characteristics can be obtained from the blank, the need to weld additional
components after the forming process is avoided. This is particularly significant as the

30 accurate fitting of complex shapes after forming is difficult and time-consuming. A uniform

closed surface may also be obtained without relying upon the integrity of the weld.
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each of the above enbodi nents, a continuous weld has been illustrated

bet ween the constituent parts. Were steructural requirements permt, it is
of course possible to provide |localized.welding at discrete |ocations over

t he constitugent part,s so tha .he constituent ts. are, hel d_together
during form tH® ﬁt‘)f g“?c%’i‘??’ ? AR50 %’Fsdapgan&puﬁg@@gaé@_en filustrated tbeg”eenﬁ‘E

ENBODI MEgE | b - C | VI LEGE
IS CLAI sl ot b strbutalreli reifiefp %Qﬁs}é@c&’@%’ an le%‘)&ioguesequent

A'tailor
f or mi nglocalizedavelding ehdigcrstenipeations pvercthel canistitientpartsrsg that the constitueptpartsof
metal constjjue rts,. each having.a pair, of oppositely directed nmjor
sur f ace®® el‘%mﬁahﬁf‘ﬁ&‘m%ﬁ%@g bb‘? a B?Fgl@Hﬁ% peld e HPP‘E"'&F¥S%xt aposed with a
maj or surface of another constituent part, one of said constituent
parts having a peripheral edge within said major surface of said
ot her and said constituent parts being weldod to one anot her by a
wel d seam forned by | aser wel di ng extendi ng around sai d peri pheral

edge to provide a unitary blank. 2. A tailored blank according to claim
1 wherein another nmajor surface of one of said constituent parts
provi des a continuous outwardly directed surface to said blank. 3. A
tailored bl ank according to claim1l or 2 wherein said | aser wel ded seam
partially penetrates said other conmponent and term nates prior to
the other major surface of said ot her constituent. 4. A
tailored bl ank according to any one of clains 1 to 3 wherein an aperture is
provi ded in one of said constituent parts and said ot her
constituent part overlies said aperture. 5. A tailored blank for
subsequent formng into a finished conponent. said bl ank having a
pair of nmetal constituent parts, each having a pair of oppositely directed
maj or surfaces with a major surface of one consituent part

j uxtaposed with a major surface of another constituent part and
havi ng a peri pheral edge lying within said mjor surface of said

ot her constituent part, an internediate |ayer interposed between said
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maj or surfaces of sﬂ“mw"“m”j H rts and lying withi n said peri pheral -
edge to ro ﬁ!” "amargi n, said constitu ei ng
secured t QMR her By & * s =+laser weld located in g%@é’&@ﬁ?eral
margin to retain said internediate Iay\%:? in situ during formng. 6.
A tailored blank according to claim5 erein said constituent parts are

seam wel ded to one another. 7. A tailored blank according to

cl ai m 5 DAEEMBODIMENTES OF THEINYENTION BY SYHICHAN EXCLUSIVE PROPERTS.

bl ank,  ORPRIVICEGE 18 o AERARETRINRRD asIRCERNS:: g Bne of satd
constituent parts with a 11 peri pheral edge |ying

within a major surface of another of said constituent parts,
j uxt aposl-ng ofypaikiredblanki forsubsequentjforming inta @dnishied saingonentssaid bankthapiagt s,

directing_ a .aser _beam sai d perispher edge. to nelt [t and

20 Sent S of mrtel aynstiRE! pelfSofacR na¥iie & BRE e PREG Mo SER P TniiE SuptrbeBln
| aser we] ghajoristkf&RbFloht U6RpomRk L\ﬁ(téﬂés&f'ﬁiﬂi A@Md)Sr suirface of another cHPYAHE 2
tail ored blank having varying physical characteristics and subsequently

f or mi ng S@éd@pmﬁtup@trmw&emegéeq)ww@et torrevide agnipy blakaponent 9. A
nmet hod according to claim8 including the step of formng an aperture in
one of said constituent parts prior to juxtaposition of said

parts. 20. AAsilGitdblAnRacciding do tlaint il Aitirdin Whethe MajensirkRe oObnsef Wid
constituent parts is positioned to overlie said aperture prior to

wel i@ ng. constituent partsprojadesaccontionons ausvandly directed/uefpes to seisddankzed depr essi on
is formed in one of said constituent parts; to receive the other of
said constituent parts. 12. A nmet hod according to any one of clains 8 to
11 wher e3.n saAdailaredblanklackandingas thaih [1\or 2 wherein spidrvehstittier pas she Gisser
constituenlt ‘gart to termnate prior to the other nmajor surface of

sai d ot h&Fldedoneangtherpart . 13. A method of forming a tubul ar conmponent
froma pair of tubular constituent parts conprising the steps of
assenbling said tubular parts by |locating one internedi ate the ends
of ¥not hbr t oApaiborediblank lacerading é¢ aliaim Gevhemein said daser weldsteiminatas pdotto one

anot her b ., laser | di ocating sajd [nterconnected parts in a
di e and @{Pﬁléeﬁ&fﬁaddgéﬁl?f Siuﬁégg‘fs&f%%é °¥sa13°?5‘?§%f‘€ent plication of pressurized
fluid to attain the finished form of tubular conponent. 14. A

met hod according_ to claim 13 wherein said |ocal reinforcenent is |ocated
5 A tailored blank according to any one of claims 1-4 wherein said constituent parts are

3

welded to one another at spaced locations.
20
6. A tailored blank according to any preceding claim wherein one of said constituent

parts is preformed to receive the other of said constituent parts.

7. A tailored blank according to claim 6 wherein an aperture is provided in said

25 preforming and said other constituent part overlies said aperture.
8. A tailored blank according to claim 1 wherein said constituent parts are each planar.

9. A tailored blank according to claim 8 wherein said constituent parts are each tubular.
30 |

10. A tailored blank according to claim 1 wherein an intermediate layer is interposed
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*externally. 15 gto claim 13 wherein said | ocal
rei nforc ﬂ;? la;s m mﬂg ‘ t!ﬂernal ly. 6. A et hopaueyRogsd t o
claim13 I'ng whecst ting a plurality of " constituent

-

parts int er medi ate the ends of said other constituent part to provide
spaced Iocal rei nforcenents.

g ailaored ;)Iankfg subse ent formnglntoaflnlshed
conpon ﬁ’rtweegg RS RINRSHS ?%‘FW“S\‘ constituent parts, each being
of substantially uniformt h| ckness, each haV| ng a pair of oppositely
directed major surfaces with a major surface of one constituent part
j uxt apdded W tdilogedipe aceurdig® a)dmat@tvhenmmmr‘shxt&m&diatqahyer is amenafietalai d
constituent parts having a peripheral edge within said major surface of
said other and said constituent parts bel ng wel ded to one another by a

.COgL nuouS Yl floRRAITAIOLRBAIRY to A Siredtlll MinPYheRH i SFMnsiRlhs

peri pheral edge to pI’OVI Atailore

accor dipags lies withmﬂm&ﬁemﬁmrpoﬁarmﬂmrhésaldmpmmmpm of one of said
constituent parts provides a continuous outwardly directed surface to said
bl ank. 19. A tail-ored blank according to claim 17 or 18 wherein said

Vaser wg| deds seRPRhE Ado¥ife REkiyreseaRl claif! WRLreSOIPRAnaPAbGlel, B2 &5

prior to the maj or sur sal const 1 tuent

t ai | or emedhbmiokllyacomected ¢p dne afispideonstifuent partss 17 to 19 wherein an aperture
Is provided in one of said constituent parts and said other constituent
padP overlies said aperture. 21. A nmethod of formng a finished

conponepyt frQ m&mﬂﬁﬁs o s dRonibeRehtatin e&ﬁsﬁtﬁeﬂt f,&tgeﬂa%&km&% of a
d

metal bl ank, said nethod conprising the steps of forning one of sai
said method comprising the steps of juxtaposing oppositely directed major surfaces of said

constituent parts, welding said constituent parts to one another to provide a tailored blank
having varying physical characteristics and subsequently forming said tailored blank to

15 provide a finished shaped component.

15. A method according to claim 14 wherein said constituent parts are welded to one

another at spaced locations.

20 16. A method according to claim 15 wherein one of said constituent parts lies wholly

within the periphery of another.

17. A method according to claim 14 including the step of preforming one of said
constituent parts prior to juxtapositioning said constituent parts.

25
18. A method according to claim 17 wherein said step of preforming includes forming an

aperture in one of said constituent parts.

19. A method according to claim 18 wherein another of said constituent parts is

30 positioned to overlie said aperture prior to welding.
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constituent parts wi m“umrlm ﬂl\“t:dge lying within a ITB.] or surface of
anot her of said con xt aposi ng oppositel ymg {r@eg rg?j or
surfaces &0 283148 i:ons“trtuer‘it Parts,” directing a | aser beantx 71408
peripheral edge to melt it and adjacent,portions of said major surface of
said other portion to |laser weld said constrtuent parts to one another to
provide a tailored bl ank having varying physical characteristics and
subsequelt | y &£ memoﬂgtcsmﬂmgttarclaméd vidiezeik said spEpofipdefoaning mchded psondding a
conponent . . : A methqod ac ing clarm2 i ncl udin .the ste

formi ng l%?lléifﬁﬁ%"’tpﬁ‘?sémi“ﬁn He oge o %ﬁ‘ %‘%ﬂ%‘{ ‘if‘?@eﬁr%ﬁe Gﬁ‘? %tgﬁrsl tion
of said

13 &%H%onsuﬁueéltgccordr ng to claim22 wherein another of said

constr tuent parts is positioned to overlie said aperture prior to welding.

t hod d t wh I f d
n Gne G- sarTEURGACEORIRE paiAe 20 ATt REASE ALIG PRCEFaRsEBRR P ent

parts. Aifled 19 @ﬁ%e%readbaeas%u%et claims 21 to 24 wherein
said | ase?ﬂr)p ax}aal ng parjg‘rral l'y penetrates said %ﬁrer constituent part to

termnate prior to the other major surface of said other constituent part.
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