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PATENT CASE NO 0C06234 COVPOUNDS FOR | NHI Bl TI NG KSP
KINESI N ACTI VITY FI ELD OF THE | NVENTI ON The present

WO pwefv43eh rel ates to conpounds and conpositi oPGT/URBING/008167

are useful for treating cellular proliferative

di seases or disorders associated with Kinesin Spindle
Protein ("KSP") kinesin activity and for inhibiting
KSP ki nesin act|V| ty BACKEEKRID OF THE | NVENTI ON

g?g%: %%E and roug 2[)\‘%?1]@@3{ &.s .Fi C Wﬂé i‘?“éTHOD

of ten characteri zed by constitutive proliferative
signals, defects i|p iell C) cI e check0| nts, as well as
defects in apopt of IELDLOEEHE INVENEIQN 5 great need
for t hﬁleqﬁys%mm&ﬁfonqaafe%% smgmvaar gpaggsfa&s A4 gSadeiat
can block cell proliferation and apopt osi s of
twetding cedthed. Thermresent mnamuqnmamqmmty relategen b $asus welding

n incl ude t vi nca. al kal qi d
PR A8 Eloskl S it FEE8 Bt BRCha i Eo e Baving low
|1@deegg1ajtr@tsmis§itvuyal el ement of the mtotic spindle,
which is responsible for the distribution of the
duplicated sister chromatids to each of the daughter
cells that r es‘y‘&é;ﬁéﬁ@é&@ OﬁTﬁfhm¥@1§EEp“ on of
m cr ot ubul es | e dynam cs
can i dhishiften dediteddo pisiuoa nﬂitlédlpluiﬂs BaidPOBE @%ibe- mechanically

%em\ﬁ m cr ot ubul es are a%dso I mportant structural
‘fdsmF%nHWPmlW% ilradidenally, plpgic nexts pyebeenhey
AL RSy ﬁ@cﬁaﬁ[capﬁqgﬁﬁ@ulcﬁ a?lﬂ}d lel%%'hBJ)lﬁné rA8RAidg them

within thHe cell or along axo
ﬁ?gﬂﬂ@ﬁtr@bumeg siapefat cotnehtions. Tloesa adetlstids suffen foarh ehddwbadk

ARG e o hmears ot Gt tnde SR ey oo e T

lcsmctie@aré ofte hermk iphbRRUIJued-BIRI N
ecificity tg avol d i;gl de ef% ectg and rgﬁnl%ﬁ doﬁHﬂ&é’&‘&gns

e éf'&quMScm@lﬂlé@ tibesione friction, ftndﬂll‘@asam?e@eldthgnlmncblnese can

t eins, for t
Pl QB oo R ER RS S R HRrart e, oS Elinuaty the
focticonfrah dmge prcmgsmbmhaﬂ meraﬂ'd‘@.mt %ﬁc&hﬁh&ﬁhﬁjﬁb ﬂ%égigmle of

onse Y not or _do i s approximately

1??6{ iﬂbﬁs}s P RAUSH Hfobhﬁ%“%ev sensHiygwlsirisaherselegitpnic
RYAIHEhASESe MVB1RY, an energy source to drive
directi onal novenent of cellul arcargo al ong
mcr ot&@@tﬁe@cqﬂd’ Cblvslop@bwv]mmme its besenweldintgu Atk embihod infiy

ace. (Mand kow ow, Trends Cell Biol.

Y55 B35 hBaE A i BB TR R s deghes o
fattfulds) nmh% dﬁfeeem Idvils oﬂ@hﬁt@é&ﬁfrﬁésﬂﬁ' Ao V9§ve?ern%th of the laser

speci fi cal uired during mtosis and cel
dagissrset oy welding: Gnq Gueel ctiest pﬁgudbetrmpwmm then

gs%alg(e) @ﬁ@ﬁg)g 'Ifhﬁ Fseﬂlgﬁ? {V%]lle Itl%C !gcg?%idq (g)J éc?ﬁlaso& rgg%.}%@l t portlon

wbtherincitdent Tzhiuﬁmnl ﬂﬂeraft&rlme biuight ifecontiRe AP 1a8Er beam is
totic Fl ne @@n di srupt normal mtosis and bl ock

FEF?"C% s fie pigece 86 Tertiadly) Yanspasent gbiest such Khat dspagsax gpleast
uRpA P QIRBRE ﬁ?@ét anwﬁlr&ﬂat@thre SOl tﬁé)srec?&?&ﬁgft?gﬁlsmg

separati on, shown have ‘an essenti a
&L@rpqlu}nm at dm sirfageof the se:comi iobjectdBhdlt and hateifsrming a bond

hi bi m t.osi s . w.th unsepar at ed
BNePh B B hiels i Sty el 9998 e Snd gradiated by
1&Aser bbdrg, | eads to the formati on of a nonoastra
array of mcrotubules, at the end of which the
duplicated chromatids are atitached in a rosette-like
configuration. Further, this mtotic arrest leads to
growm h inhibition of tunor cells (Kaiser et al., J.
Biol. Chem 1999, 274: 18925-1 8931 ). Inhibitors of
KSP woul d be desirable for the treatnent of
proliferative diseases, such as cancer. Kinesin
|nh|b|tors are knomn and sever al nDIecuIes have

e o I L T .. —
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whedenssyT| yl

ring Yis a 5- to 7-nmenbered ring selected fromthe
group consisting of cycloal kyl, cycloal kenyl,

Formula I, wherein in each of said 5- to 7-nenbered
ring, each substitutable ring carbon is independently

substiIt(ut ed g ﬁ) hi‘éﬁz noi et | es and each
subst i {5 ExpnBler {Eppblished Raignd applicalipridie fWei493 1 and
Nh L 1420921 di’yblto’ge B(@hm éss’fmgoﬁﬁ %fo@é%&r dl}%_#‘e?lt gkn(?.lﬁetlc resins

N-oxide; Zis
avhesx gne isyelativaly trasdperent ’(Gl\laser ﬁgm) by ditdeyihg laséi(l@Ht\IR) ke

CR? 4( CROR10) 1- 20R9; wherein mis
@f¢§ m%@%&F%§P¥§8 ﬁ%ﬁ%@ﬁ@@ﬂtly sel ected fromthe
group J(Pqﬁﬁ)h&idd'}ﬁteﬂf applich@dNo @d@¥1713§-¥ 8lseRYLH method for
al kyl'silyl, cycloal Kenyl, heterocyclyl

Heser iskdjag tesipl merabsys whivsires Sst yasin meGRUCRINSS BRAbsorb

1B Pl g s BB oSS e gt of

-aﬁscﬁbildlg4€§§7 light aB(He) WiR2NR4Rbused @fe%rbﬁﬂﬂ'ﬁﬁ&@ontact with each
S) NR4 QO SRY, CNRIRS NRIGIQ RS, - Nl S) RS,
e %ﬂsultlﬂﬁe&@e@s‘o Irraieiedfigrils sideof(is) R

S O o A VLD v
chrayterizediarhat theiRTieSBARINber SpMptisANREERZsin-HaMing

0 AR B g U

3\)21;1&1%@ h, used) @he it LasH 1@§1n$@én%e"i‘|cl$ﬁf1br1sé§3écsje&ﬁldkr¥%m having
al kenyl , heterocyclyl het er ocycl enyl, ary 8

ﬁléipélfS%thm & acploggsematsrink thaibserhaldsyr light st the wmdlength

L S e
atenmberothahare hve:ljdedyo@tlﬁbr am%%b eamb @3Ifo@ r mélﬁlat@aﬁbroécllf% t§1red

0 rou i s i ndependen sel ecte
Srebetin B Bkt AngicshonNonddGL3MoRgI WO 011044357,
T T
cojoeynmand c(t(l@)alédl,tlvem@ alRversely o) @R ﬁechaﬁ@él@rﬁ?ﬁertles of
t %?hRTEEﬁfC&% ?\ﬁ g)a\'f\leRJ@g%qqupC& ) o 1nsufﬁ01ent

dﬁ@ﬁﬂﬁﬁ4ﬁﬁﬂnthéﬁgafﬂ?7 -NRARS5, -NR4AC(O) R5, -NR4AC(S)R5,
- NRAC(O) OR7, -NRAC(S)COR7, - O NR 4R5, -OC(S)NR 4R5,

NR4C€G9¢ ¢, P pubkishe priRiREp wawm@mmmsz}% dlscloses a

SR7, ..S
T%é@%%ggé%&%&%wsw asalig{lﬁ?t) Zﬁ%,e er_1g ‘used
Q)N RFASRs mﬁét sbiitce parfd( AIRA)NEMBR that @66 Nt ad §fRARRA
} R 4R5 O N(R 7XCR40R4 1 1- O - NR4ARS,
%féf@t eq preshropeht mto@egpmm% @i boiding NIARS,
ﬁﬁﬂledg@e 11%%%1%%%3 Ween%eﬁﬁlsﬁuﬁﬁ%%ﬁ oisiz%ransm1s51¥f|

cycloal kyl", cycl oa het erocyc
l‘@tremgmbc,ﬂs em]yéa,tedeanyllmel‘ad@yhﬁhdiaﬁ@{ With et gl devetedbd the

ti | bstituted t h of
Bt of Beshe BN st Gembry o dgieaedlu ond ﬁ}%@?@%ﬁ&ypo
fopetet t Thig n@thdd is @h&%&temfeﬁ% aak i‘a‘é{er 11%?( Qi ﬁ%Yéngar\;a}
et er oar

het er ocycl yl heterocycleny ary
whjch)thy raleﬁmsmmsoy tranmsavweemcmembersaz@%,air lgydater is

ﬁ%ﬁ%ﬂ??&é‘%ﬂf SHEE S Plpen G 85l discloag et

shdwdtenismhe:ﬂows the ehel‘gyFPSssmi‘ltl(Pé 128 18 tri¥nARd |RPtheWhEN
attached to the sane nitrogen atom are optionally

taken together with the nitprogen atomto which they
are attached to forma 3-6 nenbered heterocyclic ring
havi ng 0-2 additional heteroatons selected fromN, O
or S; each R6 is independently selected fromthe group
consisting of H, alkyl, aryl, aral kyl, cycl oal kyl,

cycl oal kyl al kyl, heterocyclyl, heterocyclylal kyl,

het er oaryl , heteroaralkyl (CHQ)L6CF3, -C(O R7,

or heterocycl enyl fused as shownPCTIUS2006/008167
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i ndependently optionally substituted with 1-4 R42
noi eti es; wherein when each of said cycl oal kyl,

weywboed3kenyl , heterocyclyl, heterocyclenyl, apgi/pSzEneoosic?

heteroaryl contains two radicals on adjacent carbon
atonms anywhere within said cycloal kyl, cycl oal kenyl,
het erocycl yl,, heterocycl enyl, aryl, and het eroaryl ,

STrosmissyeagyin mempbep i hegisdpded. Sélﬁ@cmtd@ﬁmgj@tdmyltmg teeeesiir
atons to

WM SRS sopficl BETIALRNE Mok hSha ' SAGRAR

si x- meifpabdisheskpatent ypplicatiar Nbeflet 3488t Idiscldsengtechiiiqtis\o

SR AP R Goieere Siekded afeEb o tsmpeigure less
VihirC br édil@b’to&h@m%ltfr%ft&ﬁ erh@rd S g8l nérid o Bs&wel@hBUP;

each i s i ndepende y selected fromthe group
consi dpithRylager weldiak yathodglak dssgrib@Habo@, thh phusially transparent

Ao Rt dtos ph g gyt

-UNE €2 Q) seb e Rk - TRG Ghids MRAERbge Eatitefdl9 tha$ can be used for this
i ndependently H or al kyl; or R9 and R10, when attached

tR°¢%H® same nitrogen atom are optionally taken

t oget

at achag HsL ke MR, SO Rl st RN rmsparent

wamm gla&rtalsa\tham hadqoat trhmh&xsmtyt(ﬂiﬁclﬁe&l‘telﬁve%%b ot a@che
ind H, cycl oal ky

V;‘}acve%egﬁ elﬁﬁiﬂo W‘aﬁmgh é?l{rﬁng%gtvé%tswé Fe¢ be “é‘?d to

Bing ARk for @ lmelawsid 1 For YWhRIhIat4ARE %ﬁilﬁg“&l}@ HRege

nitrogen atom are opti onal 'y taken together- wt

ANQrE gEtemadive applicajinneif lttcngyl terapphied wdhwrammﬁssrvmrmt&iaﬁs

menber e r|n ing 0-2 additiona

et or agrigteC RNl S MM SPaefyfiting mebat nerby
smteheFRi\’lmhIlckwllaseﬁﬁgﬁmﬁhb’misswﬁy 640 JaSiWoldd Wthout the
gﬁé‘é‘ﬁ ., hetergcycl en |, and heter oaryl is

lFlveSdHtth‘?JWéq foy %@B@ﬂ?’t uted with 1-3 noieties
sel ected fromthe group consisting of -CN, -C]—L - NH2,
-N(H)al kyl, -N(al kyl)2, hal o, haloal kyl, CF3, alkyl,
hydroxyal kyl , aSRMVARY\OF THE INVENEION het er oar yl ;
each 2 4 s independently selected fromthe grou
CONSi ﬂa Baftecgl aﬁﬁ 1t gcoudapcn with ong aspeghaf the pr%sent 1pnvent10n
Ehegé (S%irkvlhédl K Ydser Q@Mﬁ{g%}éﬁla s wheRli® E%Q’t%éﬂﬁér I&anrlsmg a
aryl, aral kyl, heteroary het er oar al
_tlgmg]a;tlg polgmerand a @@Q))d@emb@(@)rmwmg@( Bp@Rplastic polymer

%%2)% &?%Qgsgﬂ&ﬁ%@ler é(‘f(ié%\i%ﬁﬁ contﬂns %5;15%?6
D T 8 5
“%N)Re tisl‘ CeytRy |81 contacts the second

el W%%&@%%%%@f;faﬂ“%éhgﬁﬁmﬁe&alagww a

HS(10)int-22 NREER e lasa\l,lght Caitcts tHoGESond-hérabiR, FaidNRder welding

A ORI T PSRl sskaenn emsciise

aitn@fdf o Riihg by ﬁﬂiﬁ% #)lﬂceetﬁg bir® tind &clnd kdehlbers; and means for

cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
hamipge ygqtqutyazp kegion gp jhe ﬁratrradbmlydr heteroaryl or

het er inde optional ly substituted

 PRER o B RO e it Sy oS Picsibicy
cheﬂfcﬁlrof Niser eektindvd@einbele peRGen bl fﬁsﬁtﬁéﬁﬁ&%ﬂﬂr@iﬁgﬁh e
group consisting of H, alkyl, aryl, heteroaryl

het er ocycl yl , heterocyclenyb, cycloalkyl and

cycl oal kenyl ; each R42 is independently selected from
t he group consisting of halo, alkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, -NO2, -OR10 , -(Cl-C6
al kyl)-OR 10, -CN, -NR 10R11, -C(OR 10, -C(OOCR1O ,
-C(ONR 10R11 , -CF3, -OCF 3, -N(R 10)C(OR11 , and
-NRlOC(O)(Pll; vvlththe prowsothat vvhen WIS C(R12

~A N o [—. o o g, M T
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Wis Nor C(R12); Xis Nor Noxide; Zis S S(=0O or
S(O 2; RL is H, alkyl, alkoxy, hydroxy, halo, -CN,

wo Sjoapm3esd kyl , -C(O NR 9R10 , -(CRORLV 60H, orPENBS2006/008167

4(CROR10) 1. 20R9; wherein mis o 2; each R2 is
i ndependent|y selected fromthe group consi sting of H,

htﬂ%?%r}oeivmply Wl Ot gpitad il & wsbes aimgher comprising

i
G Gy e SO g M A e e ot
-le'@éﬁmgf@? surfage gf Mmenlb@(\@ml@?dﬁﬂig% such that the laser light

;ﬁ&%&%@@ﬂﬁ% ,@ﬁ%&% 40?7 cdnd&@g) gy wherein the

- QY0 MRARE is e4pabk) d‘ﬂ%Rﬁbm M@l@éé@hfgﬁﬂﬁﬁh%pomt at which the

1 R4 NRARS, NRggéO ) NR4OR7

i f‘%ﬁg é cpnigcisdhe secang prem sg(a@ M/hgqumqqgroteqtj(VRﬁMiﬁfmmed
:or?](t@: fidst ANBER{IRGhile G @%&ﬁﬁ%’:%&g %7621}?5 % 'by the laser

O NR7(CH2)1 .1 oNR4

) NR7( CH2) i -i ONR4R5, and - C(S)NR7(CH2) 1- 100R7,
mhereln each of said al kyl, cycloal kyl, cycl oal kenyl
heterocyclyl, heterocyclenyl, aryl, and heteroaryl is

i ndependent ipREt DES@RIPﬁBBSOFtTﬁEq)Mmg R9
noi et i es, or T WO

opt i orfdieliyvansire will bg edve fullyi undetshed famb tre faﬂomﬁgcaetaﬂed

r hed forma C=0,
h&{})ghg oé}yl‘?1 Cr%}é%%% {hQ(h? AGPpDALERE Fhiﬁ“g’égseé‘% ¥ lchr om
t he gRIGH 1099] séliriang vifw Showiad Qcoﬂehﬁd)nal ‘Pa)é&l W@lld}%\él method;
éflo | kenyl., heterocyclyl, heterocyc enyl, ary

illyseptingahy lesctmpldinamogylitions; a@a@m 5 diagram

S%%%%O%@@Nﬁﬁs a?éc@{yggﬁ%}% fhd@% é& 25,

ﬁ&? R L T e
giﬂl&&l% % ‘hﬁi% () 1R mpﬂé}p@sratlng the laser Weldlng

ORll slslél O%W% pom‘é}ﬁgﬁ%ﬁ%ﬁ%ﬁ %R,

@@tmmﬂs lighgN, - C( =NR7) NR4R5 - (O N(R7THCR 40R4

e e
b)asentﬁm@ﬁﬁon C( S) NR7( C\AFE) i - 5NR4R5h apdsal ol

cycl OEI Fé %%%g’é‘é‘g&ﬁw Se B%Qgetgg ga;l@llo\yﬂdlng appara%/us of the first
@ﬁ%@&iﬁﬁﬁf&ﬁﬂé( gres@ﬁtth éﬁ%&(ﬁfﬁéﬁ%ﬁ%@vlﬁ Eé’ enden t Ly

optional [y substitute
Fanfiguentiab; (19 is o diagendsintyiyg & lsecitradiafor hﬁtﬁ(cg ra%kﬂagrams

t f H, I | kyl | k I
SRRZPE biifkefe r%%ifq%gam%%w?saar% ﬁéfe‘ﬁiari " orr,
- (O RTG. §ich p a@ﬁ@)s@ﬁgmat}(@\ﬁieﬁlﬁsﬁgﬁ% @;{e 188} FeidVhethod of

cycloalkyl cycl oal keny tero
@ﬁt&!@lmdanmt of ﬂlfwreseahmverﬁiom Caang/d v1ewsfr@ntaboml(lb)345 a
? éﬁhgﬁ%"“h 1-4 R8 noieties; or R4 and R5, when -
Y3 e sane nitrogen atom are optionally
t ak enFI@geishefartidltsBhdrh@ichiidw 8RR
%&5 attachetﬁo forma 3-6 rrenbertzﬁ e?%?%@%@pl a{b‘f)lé{rr%us
fasgg Welding methadgfhe sesonrd @aqumestsifem psdnt gmehtiord (a)

r seI te fron1the roup
Eonar SRR ey & WY R oat R 510 GLEE it
ghootingd kpdcnﬂd@dampﬂb%ﬁhe pmécyibn nfeher ocycl ylal kyl,
heteroaryl, heteroaral kyl, -(CH2) 6CF3, -C(O R7,
-C(OOR 7 and - SO 2R7; each4R7 i s independentl|y
sel ected fromthe group consisting of H, alkyl, aryl,
aral kyl , cycl oal kyl, cycloal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, heteroaryl, and heteroaral kyl,
wherein each nenber of R7 except His optionally
substituted with 1-4 R8 noieties; each R8 is
|ndependently selected fron1the group conS|st|ng of

.
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may optionally and i ndependently in each occurrence,
be taken together with thecarbon atons to which they

wae@eatesaxshed, to forma five- or six-nenber edPCT/US2006/008167

carbocyclic or heterocyclic ring; or two R3 groups,
when attached to the same carbon, are optionally taken
t oget her vvlth the carbon atomto which they are

at t ac HE&-t7ds f spmiahschematis vigwdesdescsbivg thaleherreelding

pSRERLGRNLY SRR LR AR Aesal

haV&muOhyQa) istaywdew Xyonl Klydve; @) kmm‘ssksdctlonal @{e®). NRARS,

NRAC(O) RS, O) NR4RS;
each Séocﬁ?aégg%??&ﬁlﬁlwﬁ%(ofp Qﬁ’%??ﬁjf]lgélile (r:(é’i‘% dipgo |
\ipB#kafifs lhAg NAL WA dinden&REE o HhE FAZB L RiTheR oF the he present

optionally taken together wth the nitrogen at
\Amqmon:n(@;lsar\ee\atfmﬂma ®) isa eross-@cBomad vizev. ed

het er addi ti.onal ter oS
sel ecﬁgﬁ'ﬂg ?hd}\a[g %g géecrﬁmﬁfieniﬁ?r e éﬁ’&gﬁrﬂg {n the
&b{kmblesoyﬂieq)aésleuﬂmv@y@hoal kenyl, aryl, heterocyclyl,
het er qcycl enyI or heteroaryl; or R10 and R11 , when
at t acHIG-18 i¢ #diagmpeshovtipg ierassr wrlding prosgsturonsed|iy the
t ni trogen atomto which they
ae?gﬁg%e%ggﬁkgj%sem%?%&%% 6 nenbered heterocyclic ri ng
havi ngvbi@thegkésentdnedntioatvdil hatdesmibsé irecdmdctionomiNa O

ey TBnerErehereofi Wi sgbtejtol a7t apipenced o lmi
GNEinahtion 18 et bmbbRMP CHA kiYd conbialye {tqliﬁfédﬂle@ kdkYdver all

aryl, aralkyl, heteroaryl, het er oar al

a{@mgm/gmd}ﬁcmlonsqr@ mlva,l@(c&sﬂnay be{j(n@udﬁﬁ’ with{( By Gpirit

feyaRREs et O nige

- C( S) NR7NR4R5, - C( S) NRAOR7, - C(O) SR7, - NR4RS,

- 00( 0) N BETA ARKENTION

(Nﬁ‘é%%“@% 5‘%&& ”Bé . Eé‘@éétfad}?y“%?gﬁ gegpentass

-08(10)ident UNRIORAG a- \Q‘Nelen be-uSé-r laseX weldigNRd:, is

g N3 (e Pl e lscése e Gt ic rpapber has a

Rpbaaé iﬁkﬁér I%@trﬁﬁéﬁﬁkssﬁalt}y |1t /is M@ﬁﬁﬁhé‘t tﬁl@%‘i]'hg eﬁ:@hﬂgé‘bfq’ﬁlcrdent

cycl oal kyl ,” cycl oal kyl"al kyl, heterocyc
Highbhayiygthy vaiviighgth de w: useairfat layetr weﬂ@ng lthaa is/trarsmitted by the

AR SPGB g s SRS DF R sl Pt it

duideaﬁnemba@ahvmai 0 g tb%@&@ﬂ%ﬁb&y sel ected fromthe
group consi sting o aryl heteroary

H

het er dES4se ‘;,hereﬁ)@flgrt@@g, c‘Ff’@ﬁ%lP of é‘?@ﬂﬁ@g lager light” means that an
%ﬁglg%ﬁg&éﬁgﬁgﬁ@ Flﬁ:gif%l hght' a?g%s%]‘églgﬁé&k% E? f{ﬁ%f l%sérr om
Tve:ﬂchng tymklf the airtlgllb at thetpeim at which tiJ@ser {@i’ﬂ.ﬁhpmge@itsCG

al kyl)-OR10, -ON, -NR 10R11 , -CQ(OR 10, -C(OCR 10,

%)NR 10R11, -CF3, -OCF 3, -N(R 10)C(ORL1 , and
NRlO t

Lo TR 400 RO, TH M
Wi & lascnweldmg appargtue avhlorein a fisstrsnepmbenmihote Inberyight e

tachedto d r| seI ted from.the

b AERESI PPl eyl St s A o EEper S ot
hbﬁcﬁbmg)lzfsbﬁ’ liglaagk mt@{tﬁﬁﬁé@oﬁﬁyﬂ w1tH\@®hQJtlEbr$@fcﬁm a Junctlon
6-nmenbered ring is optionally substituted with 1-3
noi eti es i ndependently sel egted from oxo, thi oxo
-OR11 , -NRIOR11 , -C(OR11, -C(OOR 11 ,
-C(O N(R10) (R11), or -N(RIO)C(OR11 ; wth the further
provi so that the conpound of Fornmula (1) is other than
any of the follow ng: Pharnmaceutical formulations or
conpositions for the treatnment of cellular
proliferative di seases, d| sor ders assom at ed WI t h KSP

o 1 NN B
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In one enbodi nent, the present invention discloses
conpounds represented by Fornula Il:wherein ring Y, X

WQ200R09438 and R12 are as set forth in fornul aPdT/HRIHVE008167

In one enbodi nent, the present invention discloses
conpounds represented by Formula Il1: wherein ring Y,
and are as set forth in fornmula | above. In

a@ﬁétﬂl&f‘éﬁmémm%membﬂs Pesr Welded fogether byiradiationef the N,
I{L&é&;ﬁg%ﬁ{ lagém%iﬂtﬁer e Jrhg k@ﬁrﬁ%ﬁls ?%é ?lalser éﬁ IsJ)ere a)%nhrig

n an orrru 11

ingeaBs fdirhodding befixiagto placethe firstrantl @ecrmﬂandml&&s lahd aZnéa8s
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-S(2) NRAR5, -CN, or -C(=NR 7) NRAR5 wherein said
al kyl, heterocyclyl or heteroaryl is optionally
substituted with 1-3 RO noieties. In another
enbodi ment, in formula I, Il or Il1l, RL is H, halo,
-S-al kyl, al koxy or hydr oxy. I n anot her enbodl rrent in
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-S(O malkyl, wherein mis 0; each R2 independently
is selected fromthe group consisting of H alkyl,

w@bdoengd3ps aryl , al kylsilyl, cycloal kyl, and - QF3I/US2006/008167

wherein said al kyl or alkenyl is either unsubstituted
or optionally substituted wwth aryl or cycloal kyl; or
two R2Son the sanme _carbon atom are optionally taken

tgEiting of fherlpser freadiziph pd Bediket dhoddsehpavesynd seanning speed

= — . o hyl ' .
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which they are attached, to forma five t0 six
menber ed carbocyclic or heterocyclic ring;each of said
R4 and R5 cycloal kyl is unsubstituted or is optionally
substituted with 1-3 R8 noieties independently
selected fromthe group consisting of hal o, hydroxy,
and al kyl; each of said R4 and R5 heterocyclyl is
unsubstituted or is optionally substituted with 1-3 R8
noi eti es i ndependently selected fromthe group
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I n anot her enbodinment, in formula Il-a: R3is -C(ONR
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wherein said alkyl is optionally substituted with 1-4

R8 noieties; R8 is selected fromthe group consisting

O -NR 10R11, -CN, - C(=NR10)NR1OR11l, -C(O NR 10R11 ,
@}mile mangyyiip which @epdoic202) is heatgd ¢ dur aprstveal diag,yand

f d
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JpEm ?ra Pgng qepdgtegs pieslipithg létehéenmﬁerwéma@h@d 2y
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-‘?l\lal(u%)?1 | y‘f"‘?lﬁ?ﬁﬁ?ﬁﬁﬁ?ﬁ*@; hal o, haloal kyl, CF3, alkyl,
hy dr ox@erekally, iradrdextp, avaidythesedypds @f probien g itds piikty hecessacly
PBURE RR g0 GRBR B L LR Re DAL MR TS Bty of
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W?q%?%g%ﬁ U¥¥enyl, and said R8 heteroaryl is

selected fromthe group consisting of pyridyl and

t hi ophenyl ; each R10 is independently H or al kyl; each

R11 is independently H, alkyt, heterocyclyl, aryl, or

heteroaryl; wherein each of said R1 1 al kyl, aryl,

heterocyclyl, and heteroaryl is independently
optionally substituted with 1-3 noieties independently
sel ected fromthe groupconsisting of -CN, -OH -NH2,

-N(H) al kyl, -N(al kyl)2, hal o, haioal kyl, CF3, alkyl,

hydroxyalkyl alkoxy, aryl, aryloxy, heterocyclyl and
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hydr oxyal kyl , al koxy, aryl, aryloxy, heterocyclyl, and
heteroaryl; and each R42 is -N(R 10)0C(OR1L 1 , wherein

said -N(R 10)C(OR11 is selected fromthe group
consi sting of heterocyclyl and heteroaryl, each of

which js optlo al %bstltuted wher ei n sald R11

het er Fbgei n&f§¥ afs thgipreserf)inyaofinn.ithe §rs aresehes aveldedrin
t I

ptlhg ggsggﬁg&aﬂéﬁ 8dth Sgg n{Pe)nf&FéT ﬂrgfeﬁ%' Iy a %&&gﬁﬁh{%gm and
dps |admt hghtstmmgmssmrﬁye df 25% cmm;ss,rmrprd’emm IEwt25%, it the
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optionally substituted with noi et es;
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lriégéﬁéc WB]@; ene %%glﬁ%létogipgyl(pro eﬁ@p&{fﬁ1 %f liquid

s:aysdalRBe polikysters, @l}@ih@l@yyléﬁa@u,lﬁcﬁ )szLyaﬁ[His W]?éxﬁ&ﬁﬁ‘lyy n the case
é)gct)ﬁtk L?il substituted with 1-4 R42 noities; wherein

andsothreweh resirinatstiple. Rbessanaserals payiakso contain

TRUBELE Such! o0 el SRR, SOTRUTHICAT ] BBl 9B sushps
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a i Ysi ik D | %
T Rl 10 2 yeolTols ) Ry RRARURRY
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het er é%r%ﬁgéem I %’gféﬁ E{}iﬁ% be uﬁ%@"ﬁ 8? ]églﬁ
Rifsmfssivity ds groateiSthaiNd 561 Byt OIRdtidrsis Harti@ﬁﬁrl%@néﬁmal for
said }gvﬁase& C(ORL1l is selected fromthe group

m&;&qﬂﬁ%"?i anﬁ‘@fsé‘r"é?éf yellswithin dhevange sngeified. each of
ot or darfern) SRR Rk W W Sl B fonpp fer

tweddigg oatpbe:rmd ifert thegecohd hmmhep yf theipnasknt ipydmiohNBhecific
oxa zo%%/ 1 g@l@/ th| o soghl zol {I ,

SYFLDISE el u eﬁ%’* ST AMRFP Qﬂswmwc 28 P9y (ethylene
%&ﬁhtﬁﬂ@ﬂe?’ |poly‘($ﬂt§‘l@h@?e9éﬁh'thal§t@)t f)é!gg:{rbfﬂ)yler{eutgl%?m\%lat

t hi opheny yrrol yl,
@sbiami@ﬁs; shemml,astlp @p@@leﬁnn (mhtah polyethileds, rmlhyprop)rlene and

SRR et L Poly Sy Raskire TSPy Go e, Thegesies may
rcmnminl @@beﬁd@ﬂﬁﬂ%@&by ligkd £ ecoflael Wit ed Qéﬂﬂ:i%r welding
I sting ? -CN, hal o, al kox O NR4ARS,
oIS, backCRebEy kRS Aoy gy FSrialnend he like.
PAPEMTS: ) Q0T STk 16, GRORHD
avavelergthewbbidr et weldimgtdn dlecmnfawﬁtdvlﬁéh {hersetdnd thérhbe&is to

B itiaf ot i Fembena peamreliine oo eqhipiianat include carbon
HMBR Qi DoNRE Rt o thNiRRed @Eh‘é)rb%g éhlRand l”'ﬁf?:oﬁl&e r

embodi rent, in the conpound formila R3 is
_ 0( O RiRthemmesahignesniionethe thicknesxofihel fiRG nember and second

ent | ct.ed fromthe grou nsi st of H,
e TR G N =2 e B e Tt e B34
wherei n each of said al kyl, cycloal kyl, aryl,
het erocycl yl and heteroaryl IS unsubstituted or
optionally substituted withol-4 R8 npoieties; or R4 and
R5, when attached to the sanme nitrogen atom are
optionally taken together with the nitrogen atomto
which they are attached to forma 3-6 nenbered
het erocyclic ring having 0-2 additional heteroatons
selected fromN, Oor S. In another enbodinent, in the
conpound of fornula II|a R3 s -C(ONR 4R5 wherein:
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wawsheBes oar yl

OR10 , -N(R1IO)C(OR1\ -N(R1I0O)C(OOR11 , -C(ONR 10R11
and -C(O OR10; wherein when each of said R42 aryl

carbon atons anywhere within said aryl or heteroaryl,

such radicals may optionally and i ndependently in each

f,)gﬁ‘c rrence, be taken together with thecarbon atons to
ickpesg REihedrradigied perion, ol thy fiust member igpreferabiyabout 10 mm

r j 0 ic ring; each of
gggggﬁggé%gﬁ@g%%§%%@ggﬁgﬁﬁigﬁﬁﬁsu‘;tithtgd or is
opti o riaghgllt)llsm Blfdcifzoagoﬂyitlﬁefneltim 3pfsfechiDt edgi®s rtefers to afregion
i.ndependen sel e ro e group_consisting o
G0 SRGETRE prolos gt iod Suicstor i Grskemeever
heeRieRGYEbdthe hé%]a%‘i}é H&%Ehﬁéﬁ_%@sdoﬂfvef&afglgée%%gﬁﬂg%dyyabove. In the

substituted wt -3 R8 noieties In
epsent averttiopnibelieny pigtection sieehs anddtprdtedtive répiok fotation

- | nd - al.kyl.: each.of said R4 and R5 aryl
i“géa%g:eg%fﬁ?t“b%%%%%‘# hﬁéﬂr‘?‘ﬁ&évﬁﬁgglf’#ut ed with 1-3 >F/es
noi et ilashd présupe ivemidry tHegireiebiesh hHEAN Jr Peot8dtRRegion

consisting of -OR 10, - NRLOR11, halo, "and al kyl; each
germation meeng meyrxs appkies deeclly to thepnetaessieiregioadr tdirestly to a

i ' Lth 1- Leties. .
081 Sk, AUREE S Halorp sl Pl Bhoiiue resion s
f@Retilin the MRIORIckatidral o, thahderddsy) the phitettidn rcaRNBIEr €d
het erocycl.ic ri n% formed by R4, R5, and the nitrogen
SRS TRRICR FOTRATIQR depss WP ramotedn Evformghe protastive ragicudn
Ghe dxirBPldcandh |y substituted with 1-3 substitutents
selected fromthe group consisting of hydroxy. hal o,
al ky| Exgpnpjesiaf saiteble @0 @p(ramkgts, orlpnotactinteregion formation

%&Q}E{;‘fe' in the conpound of fornmula Ilia, R3is -
Wherein: each of R4 and R5 is independently
sel ct gd) fA ornddYor Gsolinp tEOpEish bt sk irradi
wher eieén)sai d al kyl i s_gop_t lonal |y gg%?iﬂllt ut églllév%\nﬂtlﬁraclh-aﬁed
R8 noi et WEA laspglight andjta¥icadtyf r om t he group consi sting

9 ks e o G AR

het er oar surfacekierfastmenbdr thdt isaiadidRl with ¥dser light and its
heterocycl yl., aryl, and heteroaryl is optionally
substituV’e®ith 1-4 R42 noities: each R10 is

| ndepeay enlkinstoPErradtibyl L St

al kyl % ﬂet er ocsyg [yl 12%’1)5//lb’1 &%%@gcggggﬁ%ﬁgﬁ@%g#%%%ﬁe
of said Ratiombkihe sudaoglof thanfirstrabmbenthy is iradiated with laser
i ndepen tl ti onal substituted with 1-3 noieties
i ndepengle tlaédg W’&B?&&Jrqy‘? Sﬁ?sﬁli‘@esg&ﬁ ABE P th#giby
-CN, - OtomtNs8on.- N(H) al kyl , -N(al kyl) 2, hal o,

hal oal kyl, CF3, al kyl, hydroxyal kyl, al koxy, aryl,

ar y| okyxamples of Beyesaps (Ahinglude (®rinjgetjon mearddacinjdRtfe bis,

SRR RN, ¥ SRURE G d AT o B 0% ipSterably
1096 onto Brtion Gt NRIARL ﬁisit meribor ﬂ%aﬁéﬁrrﬁdiated by

-N(R 10)C(O R11 , and -NR10C(O OR1l I'n ano
dnpolighienpthet regidmghaoispoinrtampérafuve tuting irtadeatioR3b) sovering

SN TR S B I oot B SPER o

whiewdiatedsaitidlagdrdipht ivith @RhdRRthat nHEH Tabdr e iddis }%ﬁbble
%8 ieties; RB is selected fromthe group consisting

Cqgring (e memben(wherequehRy Gy R PO To0ling 18¢DISNRL DRlude, 2

z JLB%;H;] = lyl.. anyl. and teroaryl;
&A@g@ei N Lac 19@#’%%%3’%@%&ﬁefh%%&f%%&yﬁfﬁp‘;‘e‘ “4PyF, " and
heteroaryl is optionally sufstituted with 1-4 R42
noities; wherein said R8 aryl is phenyl, and said R8
heteroaryl is selected fromthe group consisting of
pyridyl and thiophenyl; each RLO is independently H or
al kyl; each Rl11l is independently H, alkyl,
heterocyclyl, aryl, or heteroaryl; wherein each of
said R11 al kyl, aryl, and heteroaryl is independently

oy " e .

contains two radicals on adj ackeit/US2006/008167
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optionally substituted with 1-4 R42 noities; wherein
said R8 aryl is phenyl, and said R8 heteroaryl is

W@ 2006094305 f r om t he group consi sting of pyri dyl PErusS2006/008167

t hi ophenyl; each R10 is independently H or alkyl;each
Rl 1 is independently H, alkyl, heterocyclyl, aryl, or
heteroaryl ;. wherein each of said Rl1l al kyl, aryI and

Htesrallyrdproledd, anddepeatidintiparion pesasn ﬁ}ruymmhlghhmh@mauy
‘é@rogg’%&lgg rrllgglﬁlélfelt,r 'ﬁ(??he fﬂ?&%wg%{ L ¥?\1§|§1)§1&}\ﬁ%1 ngag %Ha% 18 1rrad1ated

-tyi(lagek Yight dhd dlﬁllpmlng akead koot viaGh8higalykaOnductive member (the

ALY By corurieine hiycan B o s es apaeeeany. Rio |

d
10) O QR TS e ot B e oA Bhan et

Hhes; éﬁ@@?@alfyllu@n drgha e amdiey Ispclegastinofthehortion iisadiated by laser

{ | t.h di t th
I 307 e YT Bl e e Y I RIS wher el n:
each ofn Béani;j 1€l oRBie infeah @?Hﬁﬂd@é&t(h)/co?ﬁ’&t%h@ﬁi fe%@ﬁﬁ&nrlﬁeans
gr.oup conS|st|ng1i of H and al k wherein said alkyl iIs

oPier R 19 Bortiem et the suidape\of the fitSMﬂ&bmﬂla@sl byFlaseur i;ght or

360 IS AU aris 5vel R RRRS BB r Ao S A ddker - Sy o

trahstlzttmg:mm)bler, oalwﬂh a gan thah @dermoa bid comyietie, @u&%fhrgﬁn
is

ter Jyl, aryl, and het er oaryl
‘?%S’Hglﬁ%'% 8&5&1} giiytﬁlst%eailsaﬁombzlsw -piding; supgidnces puch
S8 'oﬁy%:éﬁ aRé ithlevéﬁtedl) B%Wéo'mﬁé‘ thiS BbiHlad®Rvi cﬁﬁtﬂ@% stdnges, and
sel ected fromthe group consisting of pyrid
tcRmbpstmydf volatidhsus@nees lsptdemaﬁently H or aI kyl ; each

R11 i s~in ndentl al rocycl yl ryI or
net er duie TR RRRY aliviR srorac B BYS o e ot tnenmc
kieseeibea@bldvel s i ndependent|y optionally substituted

with 1-3 noieties independently selected fromthe
gr oup s Aases wekdingapparatys andylpser Nﬁﬂllng- etHpd ok thie present

A ookl e a5 e YRSt

and R42 is N(R 10)C(O)R 11, vvhereln R10 in said -N(R
10 A H d N R 10 R 11 i
sel) gf:%g %H%ﬂ%‘iﬁﬁ@agp glj)g% é@:gga}fé ?l;lqmné qqléf% va(ﬁéciﬁeg ympalzaa?ms
SeLenreelyech. M KB BRAIE TR Wil

ilasesloghd dnradiationomeants@ 03 aligst mom@omsfil&; g sefondymermber S8y |,

TR M B ki AR IR e o
eedoad nfefitiers, infeahf sﬂ@ﬂﬁ’@&ﬁﬁ E4cft&ft1%‘ lr?lﬁﬁ 804, 33d béntrol

C(O NR 4R5 wherein: each and
Fl??é@b%}?d@ﬁ eryirelEng thedaser bghttlmdlgtnm@p@mw 3Ri argheotpasei314

30 Rtom Y(aRk R SRh Rty oD aBlinE B dhatoc 19

bhiﬂeigﬁhamermnszbﬁﬁecﬂ glefenthiof #H2Rdsed weldl@'apc%rlatus By control
C(=NR10 5 NRIOR1 1 O NR 10R11

H?eeta’ésrlé {qn aIaW}tuS %@éh%lﬂﬁewhghw@mq rﬁla@a@ﬁ) the ﬁrst
ar
S 8, DR CTRCARL Ko P O B
S(alirde m(ljr@ftjab Wekﬁp@ progess. dhel comtral niRBink ﬁfa?ﬂﬁaﬁ@d tol c?ntrol the
sel ecte m, t royp, c |st|ngo an
SrBeRore B infhedtsi B VR sistasaciep BLrLindeconds
Rlinbefs hoRREMNE RS bachidiheg! Kyl , heterocyclyl, aryl or
heteroaryl; wherein each of sai d R11 al kyl, aryl, and
heteroaryl is independently;optionally substituted
with 1-3 noieties independently selected fromthe
group consisting of -CN, -OH, -NH2, -N(H)alkyl,
-N(al kyl) 2, hal o, haloal kyl, CF3, alkyl,
hydr oxyal kyl , al koxy, aryl, aryloxy, heterocyclyl, and
heteroaryl; and R42 is -N(R 10)C(OR 11, wherein R10
in said N(R 10)C(O)R11 |s H and Rll |n said N(R

AN\ T 7\ A A - o o e .




10

15

20

25

30

each of R4 and R5 is independently selcted fromthe
group consisting of H, alkyl, cycloal kyl, aryl,

whedoenosyx| yl, and heteroaryl; wherein each of PGHUS2006/008167

al kyl, cycloalkyl, aryl, heterocyclyl and heteroaryl
is unsubstituted or optionally substituted with 1-4 R8
noletles or R4 and R5, when attached to the sane

ni t r ogWHh spwiRuCd Felcrspes rENG-3. thedaser ligkidrmdiation mans 02
f

e e e

h&mléﬂb ancbamolste:labﬁberdof cmnmengCﬂle taséir light seureé With the laser

f
for These ﬁ{}.B tirgh e f&ﬁ@gﬁggw qlﬁwgbaé%e@es leohsbegser
fl[gl?ll%dlﬂ&esgﬁéi kn E@ﬁ%dslh 'tﬁkgpr@%nﬁnv@llltﬁiﬂ inclo€ Yoah l‘%!ers

ryl, heterocyclyl, d heteroaryl; whereln eac
Japeratingat| 1064 ym) @adi Plyolde laseng| (l,ncheitrgfhoge(ﬂeyingﬂmfavelength ina

N T o I

the sarte pﬂ«btéétﬁ@&@glah @AM AR n&@hs ma{ﬂm BRkRRed P P64sMHE to
with the nitrogen atomto which they are attached to

fREPYHIZOnE & eSOl therRiscEommpans (&) rthrﬁggh]@)u rfep example of the
SRl Bl PSSO L0 o B0

Shytesblpwert (Hdhm,hkeh An Bxﬁﬁplmmf éte menlmgjmabdwaﬁg Ineans (b) is a

s1e| %}:&'ﬁ{% frr% ing's el@g f@t elsqul;gﬁgtd ag?@sﬁ%emg(comd An

TEMREQR e heah@i"sﬁf)ﬁﬁﬂﬁhé@ns &ivh pla@é‘ﬁﬁaﬁ@&ie 183 0¥ hmother

wherei n each of said R8 heterocyclyl, ary an
Haghdy &m&llmlﬁum@@ meteumldmlymgu anmpemng coupiriondiaity the

S ted f omthe
T -
-ONER: coniB\lstloﬂ\Bkaﬁiﬁbn mea%ﬂé) is a Msaﬂl Iﬁ?}lﬁhﬁ sheet plate, or
N(RL0) C(O) ORLL , - LNR {0RL1 , and 0 OR10:

Vst deticomade @%%IHSS@F‘CTQ’ ¢.Pr REET ma;qnahﬂ@t ﬁ@uﬁfrcewgw

g 0 69T VRRER RO OR,

may opithiedasd 314 @FIG. Bpheyremcantfbyfiting ﬂ&C\heldé‘cCpkBrtleﬂ ofthe

ta e ththeca bon atons.to which the
ﬁf}g a&? 8%13311 n?q?ff? }% He keapingathess rapmbers iemiaet with cach
CARROAMGhd s Pt ﬂ?ﬁﬁ@fh@%‘f&t&tﬁe%é}gn f(ﬁﬁﬁllﬂoﬂﬁne%g% fé) rBaftnd

R5 cycl oal kyl is unsubstituted or Is optio
dhersef) ﬁ%h@ﬁswyt hl e 3xiRg meansemay be dem@pémd ﬁmtthe;/ﬁrst member,

th t hal
SR e B S e S B Bpa Bl (P reon
WSS §1th% lﬂxmg méansmyahmg ahltde 1§ ?@ 6f prottcitle Wgidh fhrdatth
noi eti es i ndependentl|y ected Tromthe group

CHTSP sﬁitﬁala%‘felhafh%prmiv@ sggion foryidy megns may be held in place
yedo) I ch of said R4 and R5 aryl is

uns gs%-eﬁélé%éél o? optionally substituted with 1-3 R8

erI et i'hs based¥dein denpdriicidalelimédd by lonp bhé hgs Chdtliﬁxmg means

nsi.s hal. o, and al kyl ;
E‘Hle% abSeq 1%:%&95}1% C%b%%eigﬁm an &Y /gags end thedtkeo By
itBe RBhI“ARALIMsSURTLED HirEH 1¥\inteQn &b%e@ﬁa’c%b?ﬁéﬁﬁove re%atlve to
I ndependently selected fromthe group consisting
tigRresof thengparius.  Whe the bassdlisah KYZ stagé,dt @m&lsmﬁuhﬁ[(mdas

t I t
A SRR G Brlend e IS Pl E¥pe aman or oo e e i ane.
Qkcdnd rehbedil Jl¥ceSHBEbE 4 bl oMatriprdssgresubsti tutents
sel ected fromthe group consisting of hydroxy. hal o,

alkyl -C(OOH, and -C(O O ahkyl. In another

enbodi ment, in fornula (1V), R3is -C(ONR 4R5

wherein: each of R4 and R5 is independently selcted

fromthe group consisting of H and al kyl; wherein said

al kyl is optionally substituted with 1-4 R8 nvpi eti es;

R8 is selected fromthe group consisting O-NR 10R1 1
-CN, - C(= NRlO) NR10R11 C(O) NR 10R11 C(O)(Plo,

P, T . o, o
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R8 is selected fromthe group consisting O-NR 10R11,
-CN, - C(=NR10)NR1OR11 , -C(ONR 10R11 , -C(O OR1O0 ,

WO GR&09430et erocycl yl, aryl, and heteroaryl; whBCBEUS2006/008167

each of said R8 al kyI, het erocyclyl, aryl, and
heteroaryl is optionally substituted with 1-4 R42
noities; wherein said R8 aryl is phenyl, and said R8
het er oBeydonirel medns 33 anayrhsrhsedito gowrithe d@ﬂqshghtimgdlatﬁon
e Ly _H or
Rebiitls S92 an BB 14 REL iR BT RREEBRL nci
hehedlse e hiyeld, to sdtyhd c@mtrdl ehepaanyters fﬁh%lﬂﬁr{g efttoafrol
said R11 al kyl, aryl, .and heteroaryl is independently

JPEAnS A2y cynws%em tqsip@aawow 0 X Yptags @@W}h@éb alsg émqtlym

R PR SHRYO GRS S Bl s e

hyabr be(ylatddy(lthe ratakable/surfacy mayatspl fum;t;onrw ttler oesy)c | A Icompﬁmér

et er oar and each RA2 is independently selected
@hi; Xé‘? BREO &ﬁﬁs“i"&?f’ﬁr&e%’fs hal 0, ai kyl
het er Oppehatk weRi, meﬁﬁﬂ%‘fﬁ%@%sen’t M%nhon%%ge devices to
-OR10, -CN -C(Q
Tyiorvriding A dlremd@(eojlgm to the swfacanf)ﬂlh é'xrst member 316

ATERPETER mad s R et ke Bt i o B mootgive

fregion 304 igloadgd.consi sting of H and alkyl; wherein said
al kyl is optionally substituted with 1-4 R8 nvieties;

RS i s Adirdembadimeshpt the ressufinvention still by de;cnhpdmtm 1

refeg}lzce ;'[]Oetﬁfe(;;%\I(Fli)]/-Q?dl\$efl ar beOdiﬁ( 9?1 ete i)oar y n%n er @?‘Lgd/br

e(dg\, ﬂesoflb@hab&bvasmdréay lthe reteetioctegionl is pmvyded ‘t@rndj ectmg air,
he{eroaﬁé/l IS 0 bonallésubtl uted with Fi?

B PEBs N O RO, Y chgasriergbly E:TrPe‘i"rWPeraé‘HB og bt fgo

d f
A O e PR SR EbIS SOETY G SRR N 5L RBoRar e
adpgatuseaah tHelpottiansofi thel Gpst noberttel thatis imhdigted by laser light or
hgsit er.%-&[%/[d yl, aryl, or heteroaryl; wherein each of
al kyl, aryl, and heteroaryl is independently

opt i on@lict.y @qbﬁgéﬁeﬁtaﬁe vidvh Br alra§err%1@1hg CRFérQﬁi@ Bfe é@ﬂaé y

sel ect ed fromt e group _consi sting
-ugeqitathg presentgblodipang, Fi(a|4¢b) SHnaW@ aclh@piatlcareavs dltkgfla,ser

h I
ARG sS T e () bR ecRitriq W SFnter e
Ré@lonffom&ltldn nidaft 368, AP RBla) sdkb) aedidgidnd for aasoﬁilbnlf‘g(tﬁe
ﬁé%eéﬁ"f?lc{; 11 i s selected fromthe group consistin

1§ ethed perergdacegrdingta dhe preseh invgniien while the
qj}gﬂe@?@éﬂ%v?qp%%mwte I n anot her enbodi nent, in

C(O NR 4R5 wherein: each of R4
and RSThedasensepinglgntatafusel the pobsémt embbtiieneyt basdaser light

A e PP W S SRS i
%ﬁb@@ﬁ@dreffoﬁ 304 N HOHR f@PEb%hﬁl%%@lQe &Xer N%htli%%&laﬁon meahy,

NRIOR11 , -C(ONR 1
?@R@d)asm Fhayinacfiying meaps (fmalmidlmetoeﬁamgy ¢ weldedei n

aj d.. R terocyclyl, aryl, and
EP%?P 5‘3315155?0‘%‘1?1%%%1‘}@?3%3“tut ed with 1-4 R42
noi ti eFie 1adee lightinadibtorRheaisy302 s Ploe Bymplgrdaseaiighid
het er oar yI is_ selected fromthe group caonsisting of

PRI yI8 cnlasar ireipten§12 fog dmpdipting the weld@émeﬁa@n lasetor
I

gt and 885k Rkt P RREERA Mo ThocPhifiisoucs apd the laser
said R11 al kyl, aryl, and hggeroaryl is independently
optionally substituted with 1-3 noieties | ndependent |y
selected fromthe group consisting of -CN, -OH -NH2,
-N(H) al kyl, -N(al kyl)2, halo, haloal kyl, CF3, alkyl,
hydr oxyal kyl , al koxy, aryl, aryloxy, heterocyclyl, and
heteroaryl; and each R42 is -N(R 10)C(O R11 , wherein
R10 in sald N(R 10)C(O)R11 |s H and R11 in sald N(R

AN\ T 7\ A A s o o e .
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al koxy, aryl, aryloxy, heterocyclyl, and heteroaryl;
and each R42 is -N(R 10)C(O R11 , wherein R10 in said

WO NOR0IBYTC(O R11 is H and R11 in said - N(R 100@/0pyR2d/008167

is selected fromthe group consisting of heterocyclyl
and heteroaryl, each of which is optionally
substituted; wherein said Rl1 heteroaryl in said -N(R
Topdiptor RFIG 4(a3 shavestthellaserdight frsadiativmpmerns 302 tomposef of a
' [ Lyl . isoxazolyl, .
(PRI UG B e AE0N gy BESTFGREd with the
dgger akadiagtot 412azol yl, 1, 2, 3-triazolyl, thiadiazolyl,

tetrazplyl, fur |, thiophenyl, pyrrolyl, and
oyt | A OGBS A0t are TSipoR A1 Gac it leps ¢ for

ReRY ' i Rﬂg?ﬁ)dég g t. i nv ' .
i ncl ﬁggé]?}%ggée@ggl ecte q%rtg{:n()% e1 g?%ffg%clg{r?% rga? %ﬂr?g ﬂ?)?l:nous
X7 il OFecoNVENT HZNfEOMREBIZThOMSeQIMPRI B MGuskd laser

. S),.JO :
A TR e o e Tptibmog 1 o et hsrmtigee of
ke fifst inc@ibek). Bhe flesont shBAEMeALAL HRErM]y AN SRS d4R6 for

R
filed March 4, 2005, and U.S. Provisional App?ll cation
doldmga gaveieqtpr 412 (KiGud€o))od thopos:ctize tbgigrSFormation

Provi s 3 ' 732-.769.. filed .Noyepber .1,
Th08 DR R m BB BB PRE PR Pine B g Gvine
Ithig intdenyit is Possilfle as@ote ihepettbttdrR reglbabesr th®@surface of the first
coeprgo& ti onls for use in refrigeration, _
Fnqtibes a5 the laser ﬂglﬁt 18 P VRS anakingl pessible fe fopmethe prptectize

| 44 | I f t, .one
R e E P P Bhub B 1005
ithe gastejentords bocatsd edr thalaserdoedises. The hpldadiis (FFG. 4(c)) is
cool | of. heat heat transfer flujds, foam blown
5’963 ek ?ad@?séﬁz’i? %ﬁf&lﬁé st RS priend angle_s% Praadrbp haghe
folas Ejeenst HOW grl_z;hu@g RERIHed beBw RIS IRH AP BRl a3 o8ion
Art. The refrigeration industry has been working 'for
filh acq9zdance @whdgfcwe@mc& the erditied phsacBghgnFor efampje tnhaslder

' .chl fl . b CECs d
R Sarra? AR Ao E R Ehesdil ity BRURE S radel Sarbnd’y
sectuiectehisnheaphble tof @aryirtgrtaé a6gle of fHegas sjebtol, @R alnchARISH
r %I ri g{et ant producers has been the commerci alization
r

SYRSFRPE BT BRTH erotr3B Re redpies! armdithepesinhery of ke lassy irsdiator.

refri = 4 ' i del t
thi st ranng agtity PG RaReh B8 e Blodt el e YiRE R
régien fnrmation mehfiss¥iodus bygas bjector 402 atgas sgpplyppat ¥0HRwaka
out ,as a.,resu of. the Mantreal Protocol. . Further

&Y breoan‘ﬁ[é'ﬁlﬁ%rl élﬁeélgvﬁﬂtlh{ﬂ‘le&ﬁgrwstﬂqdi iypyy ling 406 1o obal
AbRagin@Uhe 84s 16 hd @isRiddie refrigerants. Currently, the
autonobi l e industry 1s facing regulations relating to
glo baITWﬁ?Jﬁ@FOb‘&ﬁ%lﬁ chriectedrto aeas eigetoahoblend b6l anda

' alr Lthoning., Therefore, there is a grea
QoI 406 20T AP oo TEEER PR g el ¢ et ize
gjeotian povaHR2, g seOLein FIES. 140¢) dnbgdjOMd &s ejector 402 in
%g&;c&&dltlonLn mar ket . Shoul d the regulations be

8- e apd () éfb%oﬂ"@cbﬁ Way plecxpmple, end the sheraigheejeeion part

FR1Y3 j nts _f.hat, can used in
Sk R S R e
slebest The Gupe eat by/sepactplomedtdirgth akeypabf ptdctigeraaivinsio be
f.or Hﬁ%%é%4aliqcludebHFC-152 , pure hydrocarbons such
fmsd, afidthe selpgtiop £AR be gjade waih asg by theps slalledsingtae s Also,
@ dasRjeclibinpo0 21 hA$ Be SHARASE a{eﬁpﬂr&ﬁ%&@@e [fhe 406 and
toxic, flammable, and/or have |ow“energy etfficCiency.
Therefore, new alternative fgfrigerants are being
sought. The object of the present invention is to
provi de novel refrigerant conpositions and heat
transfer fluid conpositions that provide unique
characteristics to neet the demands of |ow or zero
ozone depletion potential and | ower global warm ng
potential as conpared to current refrigerants. BRI EF

1T IR B AR ™S\ 7 /== =gy gge= g TR T R — oy o .
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conprising HFC-1234ze and at | east one conpound
sel ected fromthe group consisting of: HFC 1234yf,

WO 228dye, HFC 1243zf, HFC 32, HFC- 125, HFC-BGHPS2006/008167

HFC- 134a, HFC- 143a, HFC-152a, HFC- 161 , HFC 227ea,
HFC- 236ea, HFC-236fa, HFC-245fa, HFC-365nfc, propane,
nbut ane, i sobutane, 2-nethyl butane, n-pentane,

PP ame end iOﬁHter%%iié@rﬁ R dghivergtine 40 ey
conpy Tt R Ho el o P S0 GBSO B "

sel ectBe Izzrntemiv&n&ggxndunnectionsﬂleahk ofjthefprestliCnibbafient is a
HFC- 12437 HEC- 32, HFC- 125, HEC- 134, HFC- 134a,

PP 5 gl @ for{Redaners for (ks fhnbed paerdabhnlaser
Hidat Ma%iongl?%% ﬁ&ﬁinﬁ&éﬁ@ 3Mhtancl, APRHR: a8 ublH 12 06¢

i sobut ane, . yl butane, n-pentane, cyclopentane,
dapauiarlydithised asdpsarde®abjesicabi®lachitied. pit éssgstible, for

[ [ further relates, t.o a co sitipon conprisi
el e by ifoek £ BT el s SRS ate B Enckebenielig
Gis QU EesSa 1 fotinB 8f Rbripetdtze WeHidR s prefetabde 0o lSnbaP50°C or
HFC- 134, HFC- 134a, HFC- 143a, HFC-152a, HFC 161 ,

HiF@e ppcferablyHiboup BB €0 ab@-402G6 Since IgECis2jdetal, in the present
HEC- 365nT ¢ ropane, n-hutane, .isobutane, 2-.

R B-cihe CoR g oar e porbREeRing, N imaHyre: Fer
rahple3iHePlotditileGedion mHyhalt & 35 ted c%ﬁﬁ%ﬁﬂaﬁ&égﬁtag shown
relates to a conposition conpri'sing HFC-1243zf and at
I X6 diad arangpolirye asenBiguraidorf oftindettrmnigate fiprnt oA prattitivg

. 32 . - FC-13 HEC- 134a,. HFC- 143a, .
Ao ynfsipeb ety be Sltod ke o TSR m ot 65 e he
HaCHRdidhon wideGndGlarrb e, orifice pas dirediodHagdIR] to 180 BUERB S the
é.—rret h {)bu%@ge, n- pent ane, cycl opentane, )

Fﬁ‘?éPng &t prefeeieregionmay giso dprgs an indetepmingterform.
( ¥ AR Csina:
(2 "o ame 1 Aty BB ot RRBARIARR, ARbRA1°
cgbmio_s anothercuciy aloyable @attesush apai yrad, Kyt @asmpld, ¥eglbe used to
B oSSR 50 DS B e b G S by e
peldif@biian® hithht the Rbvak P@rtc ANRAG ok Qf?niﬁa? lHEGiEEEhn be

fromthe group consisting o about 1 weig per cent
tusechasdhe holdingeardiningmeansras 1o4pGs thoRSgrerradidtoabaibe 99

i . about i ght rcent HFC-1 52a;
SR PRIEER AR HERE BetBytr el RSt B tidReher
18=bifeakty)dhaboubl SPindeitgdltroRe 08 BietlikeO fod RRAthpIL) Wei ght
percent HFC- 1234yf; about 1 wei ght percent {)o about 99
WESgHIMSd se Bt s¢apping 1 apnyenrintely abdormaialorg i pahen vdich

' - 12 . out 1
P oL OBl WA SR G A6 2R e
ampraboudy @Creaedby pperaeningtacoalymidr, dr byete@hing)@isti@bling)
HEC- 1 243¢f' about 1 wei ght percent to about 99 wei ght
BAFARRE 0%k HEC 1 234ze and about 99 wei ght per cent
t o abouthelase n@itinPEfees ke : '
percent to about rSﬁ%gﬁv\/ei ghst per ggetﬁte?l?ﬁg%neﬁﬁgﬁélg%ze
amefliatpodt2 w9y he sepnnedertbe tasert ioradiatoutmaly aksr lophfixqolein pct

HEC: . about .1 wej ght t ot t .99 weight |
B 3 or NG gt RO o ey 6 i otes ipc frseine
tan X0 blagd oMem@kibl BEsee M tHi¥ Casd K6 Based FrodPithed and

wei ght percent to about 99 wei ght percent "trans-
epesiolled £9 dhad sepnaing s apopwatelbioerfermnahy foo exdroplt, dcomputer

' r nt_i.nvention further
Rienith oP Fisetihe tovdh el B R 3FRbp G 5 1 ger ant
or heat transfer fluid conpesition selected fromthe
group consisting of: about 1 weight percent to about

99 wei ght percent HFC- 1225ye and about 99 wei ght
percent to about 1 weight percent HFC-1 52a;
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WEeroeAM30HFC- 1 234yf ;

about 1 weight percent to about 99 wei ght percent HFC
1225ye and about 99 wei ght percent to about 1 weight

99 wei ght percent HFC- 1225ye and about 99 wei ght
percent to about 1 wei ght percent trans-HFC 1234ze;

about wei ght percent to about 99 wei ght percent HFC
1225yel I@rhﬁsea%l lﬁasggeam |f@trﬁmpgmbhaldmg thaehifnst arid seeo@wt

BB IEIhe R aER b il GRESERLLRUERY: e
vms@fstnopp:iraemihrly tinited uk 1chgwe itk fRGIpGABINs Hiepbssivie;
ht _percent tgo_about 99 wei ght percent

about . 1
{ameles H}\%%?a@?ﬁég A%e> A SZ Hagenar @chksepé]éqﬁtpo‘é%blabout

t
PSS T HEERIE mERis hoiades aBRGHor imllyd PreRiFeiE R ' S
\jeiggion bobreeethe fist afrbserodd membbis with £ eainpdr Gir32dsae, or

andabout 1 vve er cent t out 99 wei ght ent
FRaasse BiioL 85 bt Teb ok gianyeet o pravidcass ey
Tovueiod Ak lcﬁh@raﬁ e filshRld scahreh 1?191&19@1‘5 'cQﬁ bd &l OE ?1?(@(‘1: kfflace.

fromthe group consisting of: i) polyoxyal ene
gﬁ 0} esimpleHuhen the m@ntae gottipntihiee Hedw&d,lblaﬁxed in place as shown

|s ané ?%@e%%rpe o[tr}]?ellps a%llssé arz‘.f'ggltg er el rri$%1,¥10PP0§lte

haﬁdhi oenmayte Atldphethé fomwdmwmmﬁfsam@@b&&ﬁum@ersJmay
to .6 rfb at oms and y. bonding sites; is selected
dg‘l’ B‘f‘?gtl \9

fhedisl B Blagg dPEEN s Break ddrsoditse ﬁrat/awgsepmn 2

t Lecit rogen, and

a{ﬁ ?%%ﬁ??% ﬂa‘p%%‘iﬁgyﬁél lgé%%grh g@aor%g‘cgifﬁHW%gl s havi ng

from ]Rdfcreﬁceaanbwnneaiectnﬁ‘lGSt S5(ag asd (e dedcribPd anBohbBBinicdt

selected f msald h ocarbon ra nd wherein
3“1&5‘6 Fh@ﬁeoyf SRGPe W&?@%Z@ 2(@)dp axifvapt the

Wedlging apﬁarith@ﬁsl SR on Ml Cardel. 590 ﬁtvﬁmf 6f thaSveldi

units; 11) am des reEresented by the formul ae C& ?%\I

FRBATENE ag Wnérant FESJ)fil}ef salth of ﬂmp:]lﬁly FGs. 53)&(l) skew
5 RSB X3S AL RIS s, sy

dmeuoe f@tdeﬁsemag@hsab tHeDSgHs efRfor ahe fBs: nfenitRE BEG thd d¢bAd
from6 _to 12 carbon atons; R4 is sel ected from

Ansmbea S8, the Hiximgdnenps 43 fqra’aina&msplm\mm@rst pedFgond 12

I €4N ul ar
R e S e AU o o TGP
urradlstor #12, )lasleehgirtelsM; amlrthsemded pbl;tmhmeof ormul a
ndently _ sel ected

wher ei n
f rom ﬁ%ﬁ%ctel 12 no‘glqlacdféi) ?‘E ﬁ&’r) CﬁVj‘Psﬁé ap gBpodiment of
rtEéHpredn® irfveNti di0inf Wi Bh ﬁletfﬁst]rgerﬁﬁér*?ﬁ@ aﬁ& éEBnd %YQ%BMP @ig qube
sai d ketones have a nol ecul ar wei g from about
tveeldagoue fizebingilensiag theedssiredhiocation (m)thn fbaseu 31dgshown in FIG.

ABLER SR PP SR B o o RamC eV P e aveome

nadiegah@iondeivignfihiofitsbatdsebendReRBEs ah@ MkingahE FYHGHEI N
said nitriles have a no| ecul ar wei ght of from about 90

1S8CoRg dRAmbrsbinRlene witha slemprariair nryssute) o The bs@rdrrgdlator 412

I t r. ;
PREATER B0 ock A8 IR b idolter MR beed e s
rpamgﬁaﬂlhe Waldmgk@)oﬁemﬁonl The 1ﬁ2c|11@taf fz@@smbﬁftﬁusm@dwvabmro@aﬁ
said ¢ rocar bons have_a nol ecul ar _wei ght. of
B ol (oL esb T2 B 4G, Bhniaich ipprovitap with
GhiBefihUBORERDLGANRE fliPadOfEYka RIOR2, wherein: Rl

i s selected fromaryl” "hydrocar on radicals having from
6 to 12 carbon atons; R2 is;, ésel ected fromaliphatic
hydr ocar bon radi cals having from1 to 4 carbon atons;

and wherein said aryl ethers have a nol ecul ar wei ght
of from about 100 to

about 1 wei ght percent tRCHDS06/008167
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about 150 atomic mass units; vii) 1,1
, 1-trifluoroal kanes represented by the fornula CF3RL,

wob@eeP430R1L i s sel ected fromaliphatic and al i BgDUB06/008167

hydr ocar bon radi cal s having from about 5 to about 15
carbon atons; viii)fluoroethers represented by the
formul a RIOCFaCF2H, wherein Rl is selected from

al i phat9nuipgreleeance to EHg. Ybd meppeifingaovatafigninert gas, or
(gE=yal bl : 1 n (0] 553
R RGteq O BERL et PaPE ORI AoV Fine
firolecivad region fommdiop miepns 306 (shewrimFB@) 4) Thelanhoohtesticas

e of. the type CF =CXY, in X.is hyd ,
ifeu i o0 Fofrorm 2o 8 el i Aot 100, e moges
PrefORbly batheseibduld.on %v&é%%nﬁ%gé@.@ﬁl/s@@F%%'}ﬁ? ggéalg being

pol yols are |inear or branched, wherein sai
(safcirst, thedpssr gradidier 4h2s se4DaR AOMEDE)SUMAERIT th fiGHAGHber

i . h C2H , X, i .
RAS AR Rediain ool HE Aigbtt P ity offpe B
Erbbdteﬂ(&jcztg%ﬁ‘t&?);{d)sr 0}%@@% ﬁﬁﬁb@%kﬁléh&lﬁhﬁ: &, el;{liéf schitfing

e A u V[ (! nmCH2 W, ereln ma
Eég?ﬂ/\éﬁr@@ depending Oarthmﬂlg;ﬂa}ﬁq he w%ﬂa puyéor expople) atsogrming
i , . f 0 to 4
SRAT R a0 o B0 BOPHLESET A AL it
Ereﬁpn ewrasg)dlylﬁlyqtslteﬁm terepheisal{t8)] (P_B[Tgl] Us@fgﬂlatéfﬁ]duhﬁ?t afst@]vgries

nereln, rou are | ndependen sel eclte
r‘%‘?ﬂ%ﬂﬁ‘b@'& W%#qdﬁ@%h‘:&ﬂb@n é?s@}mlalgm QPO pemresn about
Sataad abeet 1300V UAS B Hécdlvigh 5!}591;/9&@{ R¥%h ﬁ&%sj%lclﬂtbu%gle
f 08 to

the nol ecul ar weight is from about 1
derephtbalaigy @B t s; and x) esters represented by the

gener f a_ Rl erein.Rl. and ar

i ndep Z‘lr? qé gét?}yuvg éf’%%%sr%hml?ﬁ%@? e%ﬁqgo% g%gz}sc?% from the
gat aeetbed)Badd urqaitiiné e ok kidntRRd1hked RS 1ht is
and wherein said esters have a nol ecul ar weight o

CPolsT apdar valetile subitmges 2Moara rgneveditagssoatiered in thealirection

anehfow Nty t : ition .
Pl SR 1L S T BB R h B EoRRR b BRitpring
dyadisteinewitle thsénlight irherdgr ownswetisd Sihétivms of the protective region

ht hal i m ezlémger yl enes, coumarins, anthracenes,

na
phe AR RP LR Bfant henes, t hi oxant henes,

napht NexantRRMESwad e, b il

dye and conbinati g n%ééte{%ge?fégfp;i@a r% @%@?gﬁtggﬁp‘&%&lﬁ? gl(r%thOd
senatdimitpdrte s epiéongplongrndmas ibs perfgrmesd: in abourdaribe weithgdther

. ahout .99 wei ght percent HFC- 1225ye agnd
OB M R Vo 05RO (BT seobied yrmbpal Extnot be
rEcBmbub2 as thebosHowh WEIGNS, BRT GAHavd ParfReWhapRS s 4Nt
percent HFC- 1225ye and about 99 wei ght percent to

SWeiler shapes; grindgerlshapesHrmicipaiarfshapes canotherwegujtrt or

. |- . enf, HEC. 1225ve and
B shhuts Hepuitirilo MR st s RS Y have
theesagetdE Giffe? @ 2leickmesq wir b foveieditavip@raotep. The sedppull p8fions
ng(vght &%rcent HFC— %225ye and about 99 vveic%ht per cent
PEHI BSOS Gan bf Proyehtinft confast withsaeh efbersuch thatithest
BO& TP Und! i Ing { : i
B i PotRh8 Ein PO RE Lo Vi B e SR B8
pRbodigat isshown inlthesvagkingpearmple). t o about 99 wei ght
percent trans- HFC-1234ze and about 99 wei ght percent
to about 1 weight percent HFC-152a; about 1 wei ght
percent to about 99 wei ght percent trans- HFC- 1234ze
and about 99 wei ght percent to about 1 wei ght percent
HFC- 227ea; and about 1 weight percent to about 99
wei ght percent trans- HFC-1234ze and about 99 wei ght
percent to about 1
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wei ght percent CF3l. The present invention further
relates to a nethod of solubilizing a refrigerant or

wheab/ooa3ensfer fluid conposition in a refrigeretT/o82006/008167

| ubricant selected fromthe group consisting of

m neral oils, alkylbenzenes, synthetic paraffins,

synt heti c napthenes, and poI y(al pha) ol efi ns, wher ein
sai d rethorbovedpicristien, @m Waypesforetef] b miaving theilasar

%ﬁh&ia(o?ﬁﬁ St tbag’é 3 \Rzﬁ b (oA Inlfl%’:c eﬂ%o gengp%%atg Al 1

he presence an e Ve Gndu
CX)Y@ atagbin acwerdanvhwitk Itm: seamrdng pitidrggvbMantple. heat

trans&g{fflwd Co %éb 05|t|on selected from

t he grioUupy Bsns PQYVFE%#G&P 1 lfh\ﬁmvgﬂﬁ Sﬁiﬁ@?‘é@ﬁbodlment of

g gh?&%é%’”?‘;ﬁ?“ - BB Sbolnien éﬁ?é%éraﬁﬁﬁow bl () is used

adsirin thewrotehtiveregvaris a nmnﬂ:bnthat @8nsmitsgider fightcdtcotrethe
{ 99 rcent to about 1 weight

éésr%géﬁ d?q_ﬁrc%icg ﬁ%dg CglE‘I ght percent to about 99

wei g htFImS Gei)tanlﬂﬁg-aré 8(21%)9@’(1@ REtvalnira9 ‘é@dsgmelﬁﬁ{gc ent
t o about ght percent trans- HFC 12 % about

-

REPY RS 5@‘1‘1 éé’f}ﬁﬁr veldiggnethobthaeeagthe ysed dethe pHFsent elrﬂtzﬁynent
I NI T

(18 ineitles a ammlng-lﬁﬁni]&is 608 azvodling nishnED2Wet Glingekhe ent
t o about 1bvvea%{1t g‘_rcent HFC- 134a; about 1 wei ght
SeYEmgmegbery it other cRmPgRents fat saye a5 thp proteqtive Tomay o
Iorehaaba Wheal93

o ey S 4 Mt s ARO boh oS e R E
ﬁ@r@ebﬂdlmmevlmml deseﬁbel witbl refbente ©FMES. ghﬁldﬁesccﬁmr

tdgsc?i%? 8hs &:on ?téo E@%ﬁ gquéiltgq%g e%lgrtﬁféﬂ]fe%tafeawgorporated
HEE{H&&%Eﬁptﬂﬁﬂbﬁb@p%s&Q eiBbdiffenD FICEBshd s MR e 1
ercent CF3l; and wherein said conpatibilizer

ﬂ%afgepe&?e dher onsienk fiker i Outhe ewreting mﬂm@e@ﬁ()&ahe cooling means

B A N PS5 PSS B BE S RS, bl (g
fixing tB¢ fiystiand asvohd hegebers) rthemmbying dieciin 158 Geteot 1adr

I hyd b di I
HEO P IBOSE apdthe e e Giiamdot, “pondi g o1t oo “Re i s
sel ectyph EsRMuBld BRALICE tJ‘Ffﬂi q %@yc{veﬁﬁ% gegib%fﬂééveﬁ%a ng

from2 to 4 carbon atons; I’'s sel ect
h?@m@é ithe félrstimambptﬁaaﬁ 18 tcabmlccmﬂed; yod 1sqord;°(‘ym|bq<:aamlamml that

A o BTt RS BBk o S8

pﬁd:xﬁbllyﬂmas ameshhemedl BorkricHviRe | eyl kdi&nes &E%gﬂkalllnc
et hers have a nol ecul ar wei ght of from about to

sihstancaibathaysi ighitsansmissivaty ab jheamivetengtheofitbs bntrated or

bRRUACEIBRBR AL EINRARAD] T ¥ Sl el RO R b ised in

placerwaile bpttih comact veith thy bitionlufdiiotat Rembedigiadmted with
i rom,1 to 12 carbon atons, and at nobst one

Eﬁ%wn E}

%ﬂh&qﬁ Y Mt 2 SlpmR 4 Al GTIF R B oflesr spchranmremiaie kniding R4
I

iﬁ%f/l}%ﬁgﬁ?ttrs%%wy ggh@éﬂ @e ﬂh‘é cw&@%ﬁ&ﬁﬁcﬂé 0ot %% cglgagr

limitgd os lmmgeis ahermdce‘islhealnn\ﬂm opirtiow bf fhe dinstalanber 108disted with

%E%rq ggnf @t %{f&e&fﬂ Ssmqlljﬁrz%lg: %PWI ket oq%m;epggsreec%neg%lakr)y

tineleReaesthéd sack glagciRfed AeRMAY, | mdv&lné‘lﬂeﬁ%&l 668 % Rdiso

aryl hydrocarbon radi cals having from1 to 12 carbon

atons, and wherein said ketgnes have a nol ecul ar

wei ght of from about 70 to about 300 atom c mass

units;d) nitriles represented by the fornmula RLCN,

wherein RL is selected fromaliphatic, alicyclic or

aryl hydrocarbon radicals having from5 to 12 carbon

atons, and wherein said nitriles have a nol ecul ar

wei ght of from about 90 to about 200 atom c nass




10

15

20

25

30

e) chlorocarbons represented by the formula RC X,
wherein; x is 1 or 2; Ris selected fromaliphatic and

w@bioeped3dx hydrocar bon radi cal s having from 1 POI/1I006/008167

carbon atons; and wherein said chl orocarbons have a
nol ecul ar wei ght of from about 100 to about 200 atom c

mass units; f) aryl ethers represented by the fornula
F@@&Vld%wbrarmecmmrsm fertliovting arzmimganﬂlumm:hkdoﬁcm the

0 0
ﬁg{é@ lng rom 2rl[glpa gsr?tﬂ%oqlgh Y 6@%?12 fr?l’r radr 51 tgz ﬁ%‘{ﬁr’r‘?&
fmﬁm)e't canbéd aqawtb-@hhpaﬂ ﬁ[@lt}eﬁgﬂ)vm& [\;ﬁth"‘a g%dgégeeﬂ mlbhaetn%?glg
noj e i.ght of from about to about

dfﬁ&hﬁﬁ’ %Fé’ls?é“ taet éfﬁ 63% aljowing the cqofing mdiuga taazse hrough the
rRRESSER | coVBsS
ggpgctedgﬁggﬁ¥§%Pgﬁa?F?EanéfFFﬁéﬁg|c:¢%%roc %?beaphw-
rshapedahembenhamipgfa lorhostseatiorb6 kécthatiims in 1 etoGliOkmd aat ons;

h f roe hers nted by the fornmula RILOCF2CF2H,
vt%‘l‘el P@né%ﬁf@t@?f rom al i phatic and alicyclic

hydr OCerQ@Bhﬁglﬁieﬁﬁd 6020aYs Bearf gf RRYhatah eocﬁkiﬂéj&ov%ﬁn
car bon atons; or wherein sai uoroet hers are deri ve%
FIRIADT| Ay exaBIpls issoahieg anpesatisshavistger eioting divice 604 that

f fj -l t CXY, wher ei
AL SO A ] b ol HE TR o B T e
fdoveringaembE3608: IREis cadapthe cooli¥g heditunds d&lAfebed 1Bfthe feed

F7; an sai d .pol yol s are of the t%gz
%@ﬁ? akthegrrpemembecedl endosficienierasiad. Fossuample, the
&1 IR IR DroihR asct:g ISReuldte iR ﬁ@dl ! £8&1d fub ‘EmieQm ' d

is an integer fromO and 7 i's erther zero or
imerbertio hesasepl eiand edolblgg ms¢diurmton ﬂmsfe{a@]me ¢4n he pimzided SO

EINIMENL It T D

bk @hlisdr el theC¥sd ba g@b&)é@obﬁn%ﬁl@&ﬂhﬁtﬁg eﬁﬁﬂplén\irﬁ&% Ab&H or
hydr ocar byl radical s e nol ecul ar wei g Is from

£osgus wdlrrgdn@rbumtls sueulaied mathorsdhatean be adqmdl ]n):lude those

ner al.
it hich £ 686 FRUSHE Pt cbRpBRRLR s B iholroh Wil e
| petiplaery afitheqiyp@tiing membe. aWVReh evld aktisaded! Mb@dds ﬁﬂaké/dn be
cal s; and wherein said esters have

d I dj
r?BP%tg@ %& Jd%étl@me e Hbobavigoplugdity of emdar Mc&@samﬂ@e
I
ol SO B R bl N B M BB PE Bl ' B e
rceveringemembenwhiah trasmith lhseo h'glmgp,ndovhlbiehzts gpuypage provided

ao ar at in said GAP refrigerant .is .
AL Ee?r‘?%hﬂrtﬁﬁ Ordp Jtip? E%‘?rg’r CFVerge e BEpVidesiavith an
@ﬂgﬁand%]outlaz 488 # ufR alcdkdlindRR8ABwh a coBtig M (gas or

RA07C, RAL7A, RA22A. R5O7TA R502. and RAOAAC said
thaisd és Bowest and %g:utﬁt@wlmugg the passago ¥ thedrollowl mutienin the

R Dy P G P e

\pobgbit mpslickisto tise za&lﬁllﬂitgulbtlwﬁ whBfeiP e €8 MritdhferhBedhat
about . 1 wei_ght percent to about 99 weight percent HFC

Tongpits lase lighbiscoglyd\ip pdvancpes wehiand shamemben is\fisied fin place

9
RS ARt o0l I SR PRGE R B
tlxgha Bbhet cobling ingpdiunp & ecgass liquidi s otifeCflhRBAZE s cqhxbld ofl
‘geht ergent 0 a out 99 }M%G%ht percent HFC- 1225ye
SREVAHEAC BV RE R ?)é‘trgaéﬁf’ gpjduembernei ght per cent
HFC- 1243zf; about 1 wei ght percent to about 99 wei ght
percent trans- HFC 1234ze and about 99 wei ght percent
to about 1 weight percent H& 1 34a; about 1 wei ght
percent to about 99 wei ght percent trans- HFC- 1234ze
and about 99 wei ght percent to about 1 weight percent
HFC-1 52a; about 1 wei ght percent to about 99 wei ght
percent trans- HFC-1234ze and about 99 wei ght percent
to about 1 weight percent HFC- 227ea; and about 1
vver ght percent to about 99 vver ght percent trans-

I~ A NS o g, ~ N T L I e -




percent CF3l; to said refrigeration, air-conditioning,
or heat punp apparatus that uses, used or designed to

WwWaQIs@6®2d305 hi gh GAP refrigerant. The present i nRENUSNG/008167
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further relates to a nethod for early detection of a
refrigerant leak in a refrigeration, air-conditioning
or heat punp apparatus said nethod conprising using a
non- aZRkeferengs is novrmads ilES. A(ay and (Bppdesoribs angmbodiment

i toring.f.or a.re ion in.cqoling performance.
G i BuRe B e AR BRI The. pr ecen
I nventln@he prebcit embbinteRfRRsfilst MBHbEONH dndli sBebrAl mérBB&t318
one fluorool efin, The conpositions of the present

i tapeteldad are fixerbin Rlanee ithecbage 314t shava) hydntapprapriate
. | [
CHTRRAS PRI s 08T, LR ALt omoryof e o

kel (st eankll mkamloere titeyfixed uh blade, NE&E34 provectiCoOregidih®04 is formed

fl uorool efi n_coppounds and .ot her. conponent f the
LS RO OR LR 8, COMBECP I THPUoPrORa T atseent L
TABJdirhdhtSth RV AHIBUREMBAHPARERN Brind ﬁ@&oﬂi{}% hitlhe3de 1Ry
be prepared by nmethods known in the art; e
fmgmt@ginethﬁ': protestiye vegien. uEledcovaringhmembapio shatintessbyobeinghe

esent,invention,. HFC 122 . HEC-1234ze, and .
R TE 8 Wils kol in Sprad R e AN e £ o 2BPsipspte bolder
| @RS Wherebp RIS HANeEshd ndiebds aedied iMpRDE bPhd S
intended to include all single configurationa

i appheation ofprrghire ondhebingtinnbeiwenn the first end serand areudrers with
T el S B b RS e Brmpie sl for g

repyeasenienibbe6(s &t desoeibed dsaves The oowing meamd P2 is connected
conpi nati.on or m re of bqth isoners.in a ratio. .
AR QR RATeT SO EaSenseyg meogE Fabe cool e gy
t Rardes DB hbove! 313 ek ARMBIa cing RYdRRAT Rla)@el PN tthe
m xture of both isonmers in any ratio. The conpositions
ofovetieg menbené08 inemrihe cooling devide 60heiaftd feodiling 606. The
A 4G QP S P05 SO b TRl b e
ch Hﬁ@uﬂﬁééﬁfngefdlﬁﬁe oBthe fitktendmber rideSvadrdt.as a

HEG- 134a, HFC 143a, HFC-152a, HFG 161 , HFC- 227ea,
Hinas hopehe jaservpelding copgtitionsysch aspisriasememer, scanning speed,

RO 0, R B e
ashduldAR)| adjudbed-td DBtz at tha terageratersif tiogrootipotegibn from rising.

sel ected fromthe, group _consistjng H-C 1225ye,
CXomRFH an FRRFORriANo GiEculqipng sp uldjpesehsn thepthe souface

gl Y adnaborsiit OFE JJe iy ik oore

psrdpsne, nbut ane, i sobut ane, 2-net hyl but ane,

b AR e SRR T, SRR i amator 12
sgbiaed fdef raHe Fddm 5P AAAE feldtd Ffan 'ﬂfaga-s&%@ oot (control
HFC- 1243zf, HFC 32, "HFC- 125, " HFC- 134, HFC- 134a,

HECEA32 shePCin BEG, 3)HEC-id providedimithdafemati oiF b6 fesscanning

HEC:- 236f a,. HFG 245f a, HFC: 365nf ¢, . - but
e GBS Nl B s it Mo SRETCE s B fiifgor 412
Ois ¥BinAYd loRg the HBSCEBHOF AR 3 tailor?g;ﬂ*xe idiectetfictzdhrodn e 8,

at | east one conpound selected fromthe group

clon skaspplelusisig, frexamply the aspEL3R indystial pBot [ErREshem), for
HFC- 134a, HFC 143a, HFC- 152a, HFC-161 , HFC- 227ea,
HFC- 236ea, HFC-236fa, HFC- 245fa, HFC- 365nfc, propane,
n-but ane, isobutane, 2-nethyjjbutane, npentane,

cycl opent ane, di nethyl ether, CF3SCF3,CO2 and CF3l; and
HFC- 1234ye and at | east one conpound sel ected fromthe
group consisting of HFC 32, HFC 125, HFC 134,

HFC- 134a, HFC-143a, HFC- 152a, HFC- 161 , HFC 227ea,
HFC- 236ea, HFC-236fa, HFC-245fa, HFC- 365nfc, propane,
n- but ane, isobutane, 2-nethyl butane, n-pentane,

o o o o o o NI N NN SN PN ~E —
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The present invention further provides conpositions as
listed in Table 2. TABLE 2Tl TLE LASER VELDI NG

WOARBABABUS AND LASER VELDI NG METHOD FI ELD OF THEX/US2006/008167

| NVENTI ON The present invention relates to a | aser

wel di ng apparatus and a | aser wel ding nethod. The

present invention particularl¥ relates to a | aser
anghlgsgr aralding ifcpeaformsdr Theduiprig seaptingdpediatnd ather

W& PP
j rq ving.l qw l.aser |igh
b B8 o PR OB e IR cftdimens
of t en Idelsd presbnt empodinhieat tivnkgiod vathawt tovpRblserhhaisogan
be nechgﬁically assenmpl ed into nmore conpl ex parts.

) np
PR £1 URAFIG TR 04, gnel happrtomekte Giss avmmiaay 3b heated
BRARRPLEE is BBAOS PMEHoRetiPY re@ldd iggrefé}glklﬁr'fﬂgned% ile
SCrew ng then1toget er or using snap-rtil connectlil ons.
Triediatierewith thseslight éx catriahot e ordieatbasiretthatunchiey o£ o

conpli.cated additional. ste to the assenb
19015 S0F el e Bttt e FOrin ohreagaed i ght
and | iTqikdadl welddhe isalRserHRE th WEGCE TR e vG’é}&i'h% g&%tllm&ﬁ%h .
techni ques include vibration, friction, a ultrasoni c
Weniggdrig thip gptinalere awrcagibs perferpedd in acomrpirex witlr 4 variety of

Lans d ' es, Additiopally, .th
PR ARSI IR B ettt Bt e PRl
crenﬁartguiﬁrt it apiioas ﬁldvhﬁ'\f\qumﬂ-@aﬁ %afrlhﬁv@?iﬁ(tﬁls_sﬁﬂ%e‘é shiéh &
partic ar pr.opl em en sensjtive_ electrical or
Srpler shapes. Eﬂfﬂd&‘?@r&hépeér EnigiFeilyehanss, pgtherregeat ory

' S ding. . Jhi t had
AL KO0l it A oot A, el ey By B
tlee $aaresirlifiremehickness,on berfoinodddmingavitery The dt@ipeiportions

OB 50 Frefippts &8 be BBl ootk it ok PGS Bt e
oeasdp farthé @dﬂt%_tfhg PORIAL A bd ﬁrahia%ed/\@ﬂg la%?xglgghg efuchhfi

laser light, while the second object abso
smpaflimenh ishpwnin the vedrkingexampledent radi ation. The

articl into contact and | aser beami s
i r ect BBy iRtifon, MPprai AT Bttty FoSinglis Ber
dringdiatbr 412 but ma_t)asetsma(mem@) th@aglko bolopated LOAONNY, stage
t he ogiect aﬂd irradi ates the surface of the second

gbcserdange,yith thy degiwedwelding pagiern; e examplec Aled, therrst and

. : _ . .
SRR AR dnd! R Pling AU e Al B R scparatoly
pat thenmay talsarbe hieldr ardfixat éul playe tiding h amgle fhdagicais.

exa e P i shed tent a i cations Ng. 60-21493
1 aggllﬁ\‘é .aI]S_% ﬁ‘g%g%’gg‘ﬂa F@P@g@nt g@hﬁ PHEFY FentipR Alsp hgs the
ragabhess He Ffuethemtboanh Mo itk ﬂr@s%lh_ g#ﬁ%@&%gf’é?ﬁaﬁe? described.

relatively transparent to laser |1 I recting
| aser A thijdembedintrat of dhe pofsentiavensionts Mebtyated by sqfercret to

t het ' P published patent lication :
5161 75 5 R hhend B R S cHoine P Reshal i gfera e
aBoviee vhenshiethe protective ksgion BYrévid®NBEs héh AlssiHagsn Akns for
8bsorb | aser |ight at_ the wavel ength used and a second

SSiPAtnESHseTs heatabbendire abighlyhermally senductiye mentber prto
u r NLQ . & ct .W.th each
g My B OBt PR AL B8 SRt
a plethsiS ﬂesaﬂ ta déow las&ﬂiggmsd Implﬁgﬂxiah 'fec!ri]l& gh theagefact ofine firg
wel d the. nenbers .t er.. This method is
gﬁgfbgwgp?lggglqgﬁoﬁ%ﬁy i hqaf dissipatignmeadsber conpri ses
a first resin having dispersed wwthin it a colored
materi al that does not absorb laser |ight at the
wavel engt h used, and the segond resin nmenber conprises
a second resin having dispersed within it a colored a
material that absorbs laser |ight at the wavel ength
used. This nmethod nay be used to prepare wel ded
articles in which both nenbers that are wel ded
toget her have the same color. Simlar approaches are
descri bed in JP published patent application No.

NN NLSN NI NONISNIN A o~ N\ A ~ P —— . g



10

15

20

25

30

characteristic allows the energy | oss of the |aser
light transmtted by thetransm ssive resin nenber to

wheoosegseed, sufficient heating and melting toPODUS200&008167

t he bondi ng surface, and adequate wel ding strength to
be ensured. JP published patent application No.
53-134881 di scl oses a techni que wherein polyneric

art i ¢T84 g(peand4Bkire grliegatic ieavsgHusieiingd lassr welding

VEPREhEaHA T PaSloh et 5 Ehn Ot (R pieRE empcimet
I'Bedasenelettiing a}bmtal’t@sj@f RS pitesit einbedin®po Vitswit MEFIGS. 7(a) and
ially transparent artl cle must transmit at | east
TBb e aisterisesmgeb e a5 miseian memes WAV@IGA BN, (B
fother! sﬁﬁ@cﬁra‘l‘%ieﬁieﬂ% ard &'e%aljné BY {rSthb Beste Lgfﬁgﬁin?é‘nt B'ffhlg gﬁ&%ﬁt
wWever, | ser

that can be used for this process.

vievediting prmwspmmdbed with referémoe to FEGSad aihd 5] 9o their
transpare e materials..that h ro. .
(P RRRRDS [opBiloeort mPaetine outiiciafi aw op Rfkars incomorated in
Vtﬁél@d:sefi?ﬁéh blﬁtﬁg pfe@ént\éﬁib@ﬂﬁgant U hesiRphEiRAERI &R P IR

materials could be used to form artlcl €s for uSe in
Ishewp only|the kger imadiaox 413 Iths opta:gbﬁbww; g prasedtidnhecaas

TRERrRY LI YB2 AR L0 dke oGOV G R B0l 0 1O

[*‘ess ansm ssi eria

dmnbeﬂbllﬁ ths fixingneanis 424 gfor ﬁpmgrtﬁé ﬂﬁst aﬁtﬁsd?fﬁﬁd]ﬁﬂmbers and

v\ger eb¥ mat er.i al g@ w.th_ |owl aser ht transm ssi vi
dBHCeyETing SasmBeg 702 thy; dinsefian qlipaot @ﬁh%kaS%rdaadlawééu

Qéiseir th lllﬁeaﬁd)thé K1 d6RY %ftid'ﬁ'?; gSUMVARY QF THE | NVENTI ON

Bri ef stated, and | accordance with one aspect of
t he erﬁh npnmmmtelfermcett@ Fl6. 7,shptaser welding abpaetus of this

ratus wherein a first nmenher co | Sj
PR R e bRy P iR so st e e oAl 6 5
tfae;?1 tigithe omheaﬁﬁg iBdhe fét duher Ismts Qué R A8 atidh With
each ot her, and irst and second nenbers are
vaser ighty Jdes prefectign meansdheludesr eoivering mefrber 70 for Hispersing
C&E%%hgaw%ef\tﬁa{lgellnﬁgr 16I i ght, such that the |aser
Asses TRrOG e first nenber and contacts the

seconc()ammibﬂrg,reﬁmhca\hﬁl?m 7, teecov e6RNAe MBBDT2 ik Placed on the
abI e, of égsor bj ng the Iaser | ight at the point at
RS dRep R isqesiensd QrepokiBe figt membes addvpreioretp arade o d

tH@ﬁlngﬂ E’?\Fearﬁh't%n&lr( %ﬁ&rﬁ 12 & thekdl sﬁ%i?ﬁs. itdn, steel, or
conprlses aser irra |at| n’ means I Xi'ng”’ means
fabmihoingi Mge ooveking magnhen igfi>adan phaee faihils ﬂqepmd cemtacinglith the
EegperS' nd ans for for g protective regi on on

el TR B AR TsgRigh ARPLYIBE RFESPHE O Sediaqtopbeitgen the
REGSATH mbRBE HnidARe ﬁ;shﬁlreﬁlbelsarﬂrmmlﬁg %eacowatnl:gﬁe&fbeﬂ ASfce
wel di ng two nmenbers, wherein a firSt nenber conprising
fithed HBWIDS @ITETesSpnesrothey smlnmgmpmem fixing nmeatns Withe a

[ a ther a nmer and
t%ﬁqgogﬁ ﬁgﬁ&gnseconfagg% pgeésrgp%kg@ée&elfl e’ﬁggnﬁf}ns‘u"
ifor leoddiag ioo fixig ia phade batehofirst el ddcbsd mEBIveRIs Wisé Rsed as the
Ifaser light, such that the |aser |ight passes through

ERIng MpaEs ofgherverRgmesver cHhe finsmeamberitl niiesepondand
wWhs e
G 18 TR EAE Rl PO RRPS: Pa) S HAPTHR (i o
servnd cnenbdre asdoed dogrtrb end thardveviier@ember ip fiRtd sdpatately.
rei |sfo1 ﬂ%l the first nenber while the surface
S POSYIPIG PragiPIR Bhig8 fixing Tidns i eecaiy BPRYINgERSSYIE ghhe
BRIEF DESCRI PTI ON OF THE DRAW NGS The invention w ||
be nore fully understood fromthe follow ng detail ed
description, taken in connegjion with the acconpanying
drawi ngs, in which: FIG 1 is a schematic view show ng
a conventional |aser welding nethod; (a) is a diagram
illustrating the |aser wejding conditions; and (b) is
a di agram showi ng the pprtion of the resin heafecj by
irradiation with laser light, FJG , 2 is, a schematic
VI ew dermnst rat| ng the pr pr ens WI t h a convent| onal |

o o, .
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invention; (a) is a view from above; (b) is a
cross-sectional view FIG 8 is a partial schematic

WO @8/ 094305 descri bi ng the | aser wel di ng appar at BGI/E82906/008167

| aser wel ding nethod of the fourth enbodi ment of the
present invention; (a) is a view from above; (b) is a

CEO}SCPS,_SGC“ onal view FIG 9 is a_ diagramshow ng the
rBickpessdsetion and dixing thadirstiand syoand n@rrga@am mdaceofitl helamp
Rir@fsRtssifavention. FIG 10 is a diagram show ng the

| aser wel ding procedure used in the exanples of the
pr eserRefemingrio FE6'S. Wa) hied @heanpmetsdithentrofeind lagst wéldihg be

desgri b in connection.Wth a preferred enbodi nent
tlﬂ%ﬁ%%?ft%ﬂ’rwlf‘tlmﬁé‘_“ﬂﬂ&‘@ﬁ@? E%?Smgﬁgt it is not intended
to | i Mhithd Resdnd¥@BbiiaRnt %éﬁ}@@maﬂ‘eaﬂhl'ﬁga[ﬁp-seghdm&nber31s

contrary, it is int ended to cover all ernatives,
rip & feddediasmplacethen g basedd 1dnarsl the coneeyiniganémiodr 702 having an

AN 1L f the i ti
ok B 708 R s BB PR B s B H Rto BT ragber
@ sfiden IMNWENTI(ON Pk covetind@ember 7021 8aF, §6xahE he mdabt
ansm ssivity" refers to be percentage of incident

t

Ii{%ﬁ stea\pIA ox anether sl metaris! with geed thiepmal conductivitydiln ghe
t ' ' ' . n.t is stat .
tﬂggenﬂaénng({rd??c ’e{h%rgéjlrrrlgérlr%%? ¢ aéé lg&egdplg \c/ﬁ)lvf Ge Y| anARprqPr 16%Sf‘1xmg
tmeens (fios sxanily,, by dpplyingip@ssurd foahe juhicBon BettvBen the covering

PR A0T B hrab B s g b g S mmbeia Dige ot o
MdnhyS biaiPprebRITHE 'D_u'i‘fngtfbcf?n%,1 Hie%&ﬁﬁﬁ's Qe frBRraiy hG @ﬁa& ];]he

menber at the region of the article or nmenber a
icpvermggeryben is Simlyelngd th thadirsiseemtrgseian to 4ty thermal

" I r bing..laser light" neans that an

g??@%pgggg{s)%‘?@%%é’g%lﬁl ]iZ%(ﬁt incident |ight at a

wavel @fext,fihé ishdrrudiatdr 497 islaed avek @ia@ﬂn% Poiffefol welEng,
g

a[rt LCl@ff at the _point at which the |aser ht i npi nges
i he TEHMQE b5 Positiongd g theap o en dnlusisiabrabet erotheri ragthod

- . ' Thi i |, di

A0 hROIRRPAGAY Brind e FeARBERAM S o0 hATET Wi "

mmriéegﬁ wigh in'fblynait'mnmlbetﬁtet?atdaynjﬁ% uith alaa%h@mré. aslj]@;t, B8 thseér

secC er capaple O sorni.n aser | t are

BFha TR Subal ave e wRabrPHonaR0 {ior perae done the

JaHBGLTI8Y Bg thet o dfiths Indﬁﬁﬂal%ﬁ&?ﬂo%ﬂ%%sfo@&ﬁnﬁﬁé 468 1aser
d wi t aser

t oget her irradiation of the junctio
vegHpg 1S\mél|></>émﬁd-t hle ewgpety stamsing apeed, drabather pagdetes of de,

[ X] ans for.holdjn r fixing.in place the
?E}SfFIls%&eg% séa'cagﬁ{ S%bbﬁgél}@f’%ﬁﬁﬁnﬁ’oﬁ%%@ for formng a
pr ot edd thegrésegi @AbSIImeHkt, heEgibM&ithYhd é’&\%riﬁ% nienfoet 51
menber. The present invention further relates to a

eIy asiBe Bratertive regien 304, andiihe pessidnoef thefifst memberAtfeheated
. . SRS et
ER B hERT ccd1lby e MO RN horton T Be s Fipg iR 702>

Bhe pyitectivatregiowistfanhedmvhile eadiation keth 1agr 1ights @arried out.
junction and the fir s@ gnd second nmenbers are wel ded

t oget hrdicahyeldingigidsiqribad gy FiGhe/, putibe wekding methodde pot
LiH to WhEE 5o oM BE Ut ddd Bl AL with oL el 6
out while a protective regron I's formed on or near the
peftaras eAlso, theaveldedgnemiparb@irst afitl seqandtreahbers) meednorberay

reat ed.by the us f.a ans for cooljng th
BB 5 B R Tt e AYVEIS SEAPYE 5GP r
birgir; shapd¥peyiindtionl shepeRyVdeRficiH A lsi
pr oducegp on@?he surfgp(.:géa‘ of %lhdghﬁits?il?s’sn%r;ﬁb%%qtg aetlroirs
exposed to |laser light; or g nmeans for bl ocking
conbusti on-ai di ng substances fromthe portion of
surface of the first nenber that is exposed to | aser
light or in the vicinity of the portion that is
exposed to laser light. Not only do the apparatus and
met hod of the present invention make it possible to
weld materials having low | aser light transm ssivity

o o Y I - " a
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contact with each other and fixed to the top of the
base 102; the first nenber is irradiated with | aser

WO p@ho9B03t by transmitting |ight fromthe | asePCT/US100€008167

surface of the first nenber 104 fromthe | aser unit
(not shown) by laser irradiation neans 112, which may
conprise optical fiber 108 and the |aser irradiator
ﬂm@gulmhap@, amuﬁnetq their application eAlslo; @hse emhers enhy have

I S SBoSHal Ao b oh nEEN e Spe iBhpeg portions

NeEtteH lnaémmce@mefbr@mg:m intb @s@hctvifthdach bBRS,Buss that théy
the | aser |ight passes through the first resin

reﬁeélap and the eqptpetng nostiensrorn be lmdlatwéwéd@wa lightaarexample

1ot hat is chosen to be
cap eﬁﬁgg&kﬁggﬁ |ng§+g§g$%lig t,'and i s absorbed by
t he sdadindabtoss ldascmptlem [ sahnmmwadwpmformled Bl Gaovifdbihe 1dsae
surface d the first resi.n materi al
IHABEE 43 Bl therbane TE fudy Aoiae SREICE R BB S @Eh et
Wickbrd@ReRviat e Heﬁf’edﬁb&dﬁ%%ﬁﬁeﬁr for )@5?4:@@@ toget her at

junction 116 as shown in en an article
c 0 n‘p r i Bierngverippimgmbet of the pieserit smbpdmhnaneul beicbplefl aser

ne or.all of th ttered. or

5SS BHT o st MetbOG i R B e BT B G50
miipumrs daBdribed itheakied EmbedEmehtdanMRYsEBadhe $66ling MbinS.
reduces the laser light transm ssivity of the artlcle

It hasABeeth embedimented thelaterwrekding apneraias and lases wrldinag
| Iﬁ]\ggbﬁlﬁﬁ?‘l llj) Qﬁt 156&1%%%?1?1‘[1%’&&% @f{tﬁ r&gl%gcé R/r (9%9 Mn thls
wel di ng as one a as ransm Ssi Vi of I'e
tdmimd.ﬁﬁ%tz;;f thd]ﬁestght miasss, tie [irdstgclztmrrbgmﬂ 1St3)lﬁroifiﬁled using a
rt that i e wel ro ma e
Yphehethat Ls be velded), GPRIOPSF B SHiface,f the fgst member
1%&111&’[6@%&1{31@5@ q%ht Sthe 8R4 iPTRSACISHF ThefRF %Céo%eféﬁﬁlﬁf:e? ur
on the surface of the first resin material at the
pnemberahatmnsmlti laserdight,deeping combustiontagdingsubistanassesuch as
d |t t t hi
R OB RTe S S v bl el RiSaPesaBlco ot om et
rmérab@epﬁe%@ g&;‘éﬁibumﬁirﬁcbﬂ‘tﬂe aflpaleatibgars a | aser
wel di ng nethod whereby it is possible to weld
mat er i BIGS-&@rend ) 4tra§ehemat1g Iiewsr deserihing plgsey waldingout
ggg,gg{ahfggpa figbet Q@lﬁﬁl&ﬁfig?ﬁg&'}n%ﬁ?&on Lg% Gl1E erﬁg@aqﬁl%h%ﬁhe
i preseat matwbnwiThie latsef ockigeapparakis@f tie presknfbmbodipdeht of the

GFRER SR RaouD P RRES. Bobabihyincdides 3 lqaligmanber 502
NRLUBE ?I%'tec’t%é fegk&wohﬁeﬁfn Iheeﬁ B0k (RIG, 'H(ﬁ)? a\m& ¥tted sﬁl&ﬁ@:

as a ftirst member. (b) is a di nshow ng the
nedements ang thehsaoke smamﬂm ﬁlzt)anbcshmmledwduﬂly describhedwith

di n F bed ab In FIG 2(a
Aetirien PG s S iRag e R RO b
CoRHitdus, aht @i 13%) bRENESPoEARIGH lﬂﬁe&smptﬁh@f thd febsdn$

used, except that the nenber 202 conprises a resin

resekadimaenth Kot sigplisity pads elarity; G- 8 ﬁmﬁr&:s theilaser | n
ool R b G RR 09, LRSSl i b b3 PSSt
j meaisi(cominfstior ptwemcﬁﬁaez&m)j tlié)ifﬁxflng' hEaﬁﬁlmb(]fat fikigg thCT first
i ncreases in 204, portion o rticle 202 extendi ng
rangiserand raerpberz ang %le eygber il thaease ehbhatit e
increase is too great, volatile materials 206 may be
emtted. It is believed that overheating of the resin
material conprising the firsy nmenber can (1) cause

vol atil e gases 206 (Fig. 2(a)) to be emtted fromthe
first menber and (11) cause the resin material
conprising the first nmenber to nelt, particularly at
points on the surface at which it is irradiated. As a
result, it is believed that (i) the resin materi al
conpr|3|ng the flrst nenber can smell partlcularly at

. o Y o, L 1
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menber at which it is to be | aser wel ded. Exanpl es of
suitable materials include crystalline thernoplastic

w@oiogessses s such as crystalline poly(ethyl ene PCT/US2006/008167

t erepht hal ate), poly(butyl ene terephthal ate),
pol y(propyl ene terephthalate), liquid crystalline
pol yesters, pol yphenyl ene sul fide, polyam des

%@ﬁb?f&lﬁaﬂ]ﬁyﬂll‘ﬁﬁl reofion 198 of theckseniridintes Jasgnghstlddy
[ These materials may al so contain
gQ?§§ég@%gﬂﬁ%53§P1ane retardants, mneral fillers,
and réﬂnﬂaﬁmWﬂmhagQﬁm&wﬁumhhapmg&ﬁ%ﬁﬁbdﬁ@ﬁﬁhaéwbmahhg
mat e g i ncl ude those such as polys tI31/r ene,
JBf ?r?@ew B8 SORBHSIPR RESVeRin maansdiasing theRuctionser
t I
FULSCHIR (BF imtark (45, FREDIOLHANmLIIRE S, R orBayion-
agdihg anstaneessudh s sxyegh diom faableing yolatitersyhsthocet rdléased from

d.t he |ike resent 1nvent.i o an a be used.
T8 Btsh eSS 316 Y B R S np R N, g St guer Bty This
Hleakint memddr cbv¥s thetbortibe of héaHit BEMbS iRAtikica W’ﬁf llaé’er light,
beneficial for materials whose transmssivity f

VvingAs prefasebly snege of parateriab that mansmitsrlpser hglatp(amheas@lass an

|
SERLIE L8, AR AR o
dnesntatt witly thetpoction dBplectifst megbaniptadintdd @itk iser 11%~I tby a

%%gstallln or anDr hous r&ﬁlns such as pol y(ethyl ene

R MeAa 19 aplyigg PWE}HF 0 Bgdunciion pRtvrren daehlocking member
RAUYRPLRAPHRHEr &1{%1%@&1%? ﬁieacto%m é)ﬂlleiﬁ%@% ﬂjﬁ% w1th a clamp or

t her nopl astic pol yol e (such” as poly

Fal §rpssuLEy Ioenfépr such ap]blhplnats ticingmatarsi &h e, embodlment shown in

r ol arb he like, The resins
A3, e an b 860 Riafor e S fiingemeane 424
\&@uéﬂde:ﬁgixhhélﬁ%@ aﬁcpgecbﬁcs%m\b%is% RfcguUch as carbon
bl ack, Egosme other infrared absorbing materia

and t HEhe shie ofthe blogking anawehen és notggrtistikedy Bisnitedzts dohg as it

RIS SRAREES L a8
seﬁammhlareﬂﬂv @latd-shaped ﬁaemjbet sheentie RIGe 8f orismaf®elairchvr

aser meldlngb Such coatings may include carbon bl ack,
IJF5haReE Mesbes O BFVe PTher Exgulen SbERgHlaT seaper (e b oakulg

tREnbdrk € fixddlint e R h%}‘;ﬁ{é RSl gJﬁt{h
the f frsfxne é%ean §g%%n %%e%ﬂfggﬁg- par |cJIa#Fy
| firsfi mgnbas Thepyrrase bﬁ&;s mmgbmelhtasmefﬁmled@ydprebem contact

Fness o]; z?ﬂ? J[ Late ortlo fﬁhe first

it SXiproalGoniustion; ngl SifeSs ap ¥gla’ﬂ PG &
ﬁﬂ@’d@é@ BY Yrrahigitn WitlPlab& li%h[rﬂétwlegn tHRGirRB&BRr and the blocking
speci fication, the term"protective region" refers to

AnerabEropooprging te aa@@p@m@@oddhp prsitentive régiont eanduti fatmaet! with
t
bt 00t TRRGL bl SR AEAEBL MR 1o

Ithle bloekipp eseaitier 8OV B ga@,randtthenieﬂfoﬁs in' ik Gir&ChiHdaini@A NSt the
and &not ective regl on formati on nmeans" refer to neans

fRBFSeRoNFHIpNdsEcrihed hYe GAe bedgedinchangadre fermethe protective

rglsﬂ%h@ﬂh1 g protection neans or protective region
mat | on ans may be applied directly to the

p r ot e dtafmenweag now noadeito FLGSC8(ay ahd (19 to degcpibe ar pmbadiment

m t he tectiv i on, such that the protective

gl?eolﬁsqrggql% ﬂ*oﬁ qfﬁlge WS%‘?“?B’G’GP%H on. IIon t he
Iatter case, the protection neans or protective region
formati on nmeans work renotely to formthe protective
region in the desired | ocati;en. Exanpl es of suitable
protecti on neans or protective region formati on neans
include: (A) A neans for cooling the portion of the
first nmenber that is irradiated with |aser |ight and
its vicinity. (B) A neans for renoving volatile
substances fornmed on the portion of surface the first
menber that |s |rrad|ated wi th Iaser Ilght and its

o s r Y Y e e
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air, nitrogen, helium argon or another such gas into
the portion irradiated by laser light or into the

WO e@6094395 t her eof to renove vol atil e subst anceBCT/BS2006/008167

exanpl e of the nmeans (C) includes (e) conbustion
prevention neans wherein the portion of the surface of
the first nmenber irradiated by |laser light or the

vi ci ni Refexringrmens toj I Gs $(r @dhvxmeﬁefglemdlmﬁ,)ﬁhe Grstor

TRGPBGRIE A0 AR mer AR ATH b e RTRE s Moo o 3EF,

rmkilthmblookmg hmenhbek 802 Byméunital oredhs @ortmrdquﬁé figdmemBENg
sub tagces S oxygen are prevented from com ng
gt ikt ssilight iess meamsthsae GRebw lagschiuanpEriiors

Fixi¥Ohbhd &o@&?ﬂ{;@eﬂ g‘ﬁ:?rrlé for Qé%yﬁgtp?%sur-gqﬁ t}féhtﬁfcﬁﬁés's Yffection

regi on may om t
daddniigthe dshead sddoad heeserersvelddhe bloaking madiser anpllabeas/ﬁh a
Jret hod of tesent.invention wl|

| di t
et PRa BreiSfie o g e (e Fhplssaghilgbeing
tiepeuGdntact WifPtheltob df theSHNGARMDE BY RbpRIREfAMRISE WY

the | aser wel ding apparatus of thé preésent invention.
The | &, thelaserigragioprada? isplagedtat @qﬁt@gegmpomhvfem wetded

il SRl RSt ] ERR o o ity FERDS!

frhathod kneainso those dkillediin chetdrt (fodxagh fpld) c@ht@(ﬂfér Bz, FIq. 3,
and second, means 306 for formng rot ective

r‘@]&f’]&ui‘? @eﬁldgiﬁfatﬁe%ﬁw@ronr?@awst hg seanpte RagHEIbe i ke Npgt,
| 4
i o blands 4120 bR RERANE bidRIon R 320G Gn
| dloresthg @8 ownld 8y by SCGiriarod thmhﬂmrialhabots(nomown) darsxeniple,
t the | t B trol
T Sefing b SerBiiot. ettt SRR 0L S n P aay phegsers

SHURCRsdr@k@thie\s@mb s H&@rlf)éd Rith@fiflt SRGOMtheARTOEr s or the
first and second nenbers relative to the l[aser |ight

sour cendbe pissent Rmbodimenth thepegion ysith thadlaskingrmoémber 362
d, .that
el MR LREIE RS 30k ORI G GRS RS un seblapcss

reebeckedv@ doalaatet volatiles @élédse@ foat ménbbr T WhenUe i

(A.)j

k r_efg_r ce.to FIG 3, the laser light irradiation neans

Jediaishp s @otactivg gegion }Sg"rﬁasslb isrnreterably equdynupysiyfnraedr
fon:1d

oPiICE BB W 108 LIRTE Blfed Byl ol 16 Py tle Bhorgns of
whe prottetwvb a@on inrthaplicsgnd embafdhmt @he fizictions ofeheane () S
r@g e i r.at ed anpl es of the laser |ight sources
87 e of B‘é d¥SFR % he present invention include YAG

| aser ilﬁé%ﬁ%éi&lh@ SvadlesbPiB&d ﬁl@l(@"i}d bgﬂ B8 Sel B8EH3thod is not

(i ncludi ng thoseé having a wavel ength in a
dinited tefthigoption algn@mdﬁan%spemgﬂm aeaprdencedgith amyrietppf

t T t f ti 3
e 35h1s0, AEPOBL BB G LR A5t 5Sp HE oS i3 80 B
trbgtapguddres thae sH@ﬂxlﬂih EI/G 8, BiDehAvelvari Gk upedRueh &
t he HJJ ection_ neans (a) or (d) is a device having a

feinseler shapes cylipgrissl shegess seypisirylpeshyaes, By othertegvler oor

t; r

(Bfeia TepdL o RTL b i A REC AL, BPSt ERRbLO TR
|thé sar:zmd']at (ﬁffkt@ﬁﬁﬁﬂﬁi&sp&r H:ee[’oﬁgecblmﬁl@a s‘oépl @hagtblb@dqfortlons
t eat .di ssi pat,i on_neans s a e

i P S R B 6 RAANTEJh ShSh athor Ve ot Y a
havi ng an opening corresponding to the desired | aser
light irradiation path on the surface of the first
menber. An exanple of the cggbustion prevention neans
(e) is alaser light transmtting sheet, plate, or

ot her device nmade of glass, acrylic, or other materi al
that is sufficiently transparent to the |aser |ight
used, or a device for injecting inert gases. The base
314 (FIG 3) has a neans for fixing the wel ded portion
of the flrst and second nenbers mhlle keeplng these

ey o, o e



may be placed (the rotatable surface may al so function
as the base). A conputer nay be used to control the

w@ovbood30sreans. The | aser wel di ng nmet hod of t hBCPUE®E6008167
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i nvention uses these devices to performwel di ng by
directing laser light to the surface of the first
menber 316 while the first and second nenbers are kept
i gverlpx aefl @@@p@f@@ﬁmrﬁh@ qan be aradigted matilaser BEHt (swch an

f et of e present invention
R id ot GHE RRIGHE oBimdld® D' Ev e 4 and 5
Thi s dnhbelaboeeidessipEion) Qiltid was pttmel dY ndhGhOthe 14k
des ribed above, wherein the protective regionis
‘laFPé &1%3)% thediess Al aliay alsa |bt3 opgfated aﬁ@nmﬁ& sigge in

%@&ﬂaﬁﬁ

to abcoei?mgﬁh%%gr nrg% e pr é er aﬁﬁ?k @ f?&é{a{)@ ? %ongglg%ﬁtﬁbers
48@1@ thend:oz)/etlhg nporticr errafixddhie phpp svithtths samefixing hesans 424, but
port i | on 3he first ggnber that is irradi ated by

Ssg%fﬁ D IRy PR PRI FIG 4(a) is a schematic

vi ew theaenﬁlﬂ)ii%eﬂ’t@ Hé’slcﬂ%@méﬁf eélﬁétex&ﬁﬁleQSf ﬂﬁ%%ab@(A)
the present enbodi ment, FIG 4(b) shows schematic

viheopgh 6€) artde(a) dseyghi (e), zlwt zaplaraht:aaﬁtheete@eearw(cax) alande (d)

%rgvﬁ?ci 5§ n&ote%ﬁ %‘é&m@ \ée(() %?gngﬁgjo 151% eg%{ lg a?eé(ﬁ%t the

frobldes deddpibed irt @pthka@ﬁr(lvy\eb@en Forekdingle paE tongd
according. to the present iInvention while the

pﬁ’%‘t@&?? das b@ﬁhéhe pidectiopirealingthe firggaembgsiaad g§removing

e I

R S dtPaling ABRIES CAlso AT bt bR cobfill and to
memnsge 8al6tifesnbstanaes hy combinprgahe fitst ued thigli emtbodidentan
arm 0 anni the | aser |i i rradi ation
ré%%%ef P&ﬁﬁg‘é}%b’éé% fafiher FgtRascqalies %'ét‘l%w Y(qe81oHBE Hieng
Qfooflhg( h{égnsI ﬁiQhé/\ﬁécgﬁdj eRP6dimeRY) wit the tBSd Eﬁ‘l@%rﬂeﬁt FY? another

4(a). | aser light irradiation nmeans
aa@éﬁblhéy ISato ifersea protephive sagiorcthatdiog th@eﬂf@sﬂecvf hoﬂr ecmhag oo

4 L2 t,he wel.de rtion
i e A Ed WO Japo P R RAlabie  SPimbinine
|ths edsoliﬂggi‘iléans @utheeeam ehlb® din®s ki thItAEl Foir @l embold{merd( )
shows the laser light irradiation neans 302 conposed
of a plurality of structural elenents, and these
el enents may be integr atymgﬁ%he | aser irradiator
412. As shown in FIG 4(7 —taser irradiator 412
has a Ihlthfsfollloemvg ekhﬂlpﬂemhe pooteative irdgoi efolrasEby meglit(a) and
ed the .o cal.fiber 410 into_a paral] el
g@f B*J&”Ylflga m‘ﬁﬁ%ﬂ ‘élcglétwﬁaoqt@ﬁéh%sz@f% P? ?hséjugtﬂﬂ@anséhat
1§§%dlété<9%h 1asBeLS1ac t
fromthe |aser i r%lgdllb{gt%%? E41 lghh@(gnéﬁll?eedg? (Sétgagtdoats?%utmg
sthﬁ)mentmvenhenfu rst merrber The present enbodi nent
_Oér g A% o or holding a gas
“pr-6t ective region
for rratlnmaﬁ@wss -80&d Cbmp&ﬁtﬂ?’@emﬁl@sil bed 2] e ed1RMying\hen
using a laser irradiator having this hol der, it is
ROLSSISE EeSHCOMRASItioNS WerermaRl oy ambwegnnwfmocqued from this
%Hgggﬁoﬁfwetr@&seﬁ'tf; gérﬁgﬁ%}]@g}tdl s the laser light is
It SSi

makin ormthe protective

rlQQ’IOMleeaat&tﬂﬂﬂMatBﬁAQPB@S&)tl on near the surface of
the first nenber as | ong as the gas ejector |iglocated
Y

near tHUS 1edomnoslion s delasshrRermeintrascdmdy Privésnes c) )
[

R QS ey o P B irR o R gh e
(FIG 4(c)) described bel ow gan be placed at the
desired position in accordance with the position of
the emtted |laser light. For exanple, the holder may
conprise a sliding or tel escopi ng nenber having a
fixing tool or another such nechani sm capabl e of
varying the angle of the gas ejector, or a nechanism
mhereby the gas eJector can be r ot at ed around the

- Y a1 o - . -~ a
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particularly limted as | ong as these objects can be
achieved. It is possible, for exanple, to use air,

woRdsogsny argon, helium or another such i nerPCTES2006/008167

controll ed as necessary in terns of tenperature, which
is preferably COC to about 50C or nore preferably
about 10C to about 40C. Since gas is ejected in the
pibessdron thetotad ivreight of theeconpasitign) aftdlam fibbrstwith poly(butylene
r&ggﬁ?krz region 304 is arbitrary. For exanple, the
rot i region may have a | ayered configuration
mmlﬁﬁtyl@e&a@mhalate% @B7(») . or may have a
configuration of indetermnate form A protective

regi on hﬂ%f?élrni coIpgsidian lmglab?eﬁbe@mafprwd leﬂbll@\ymeed

r
PR F i S Mo R O e BB B R, BRpeot
(glasts Hibefsi Wlﬂ’t O 6&4’&0@& peildant ¢t oaﬂﬁmtwwlﬁp(Sl?@iu(}ﬂerfmyre@hﬁﬁ@late)
ve an [ ndeflerm nate form The arm 414 may nove

eihe WeiehtRssentages aedad o torak Seightal ﬂﬂ%ﬁfé’ﬂmﬂtlon
anot heUsﬁgJﬁEséTéb\ﬁ%sﬁloB@rtEst bats a8k Q ape and
exanpl e, may be used to nove t e aser | ra r and
tdimensigmsrofibar 908 st showmmay Fib6. 9 etert woldeil eea rds;n ﬂehlperature of

or fixin an t he novabl e part, A hol der
Ik e S ot el 5.80LC e 88 HRE e e Hipedrachines e
B barsAhd |aq (RSF 8demh, At 61 AGhAL Bhd EREVA thickness of
detachably hel'd or fixed in place. The device useg
rfowpen atvka thiokeessiof 2aniingn dire l(aéfﬁiepl The surfages 90eofaherhalf laqorof
i.ndustr.ial robat e, for. ex
PR e oty ek %1 P hmPORR en el Sper fobraa
Airen@ieinber 318tahd aReddhdGheiBdrdi18 Gs kifoae RICTEG(HY Theewo
control neans 312 (shown | n FIG 3) (a scanni ng

pPegPemvsEs fixed ia pbﬂ&@ &Y apPLYBIEcaT RIBSHUFRy A mmwafvyav(@bngthr
t i
oG IS O SRR PR 1 oy

I &ﬁaﬁf((}et‘ma@l) a\tae usediltd peefprh evdidlﬁgl n’Ehb Wéldiﬂgewhsap?@formed using

irradi ator may al so beflxen; | ace andthe
PR B RO IGy KoL AnPTY S ongeas dpsegibpd in he firs

. ernmﬂhﬁ&ﬂt QP t}i%reb%hmv@[ﬁm%\f % HodPen @gca 10@,2 akd ﬁlgﬁsaf and 5
In this case, base 1 s programre ontr ed so
tatmdtdescafdmch nm@leldsscaxpppn of thatfebtyengedirente Thb gorfiditions used

BB e e RS IR0 Bl FRES bS8 o 8t ot
i@ nso PBT rédind that vaerd ubad; dhaigsdr pewkist e vaenaing @£8:hd the

menbers whil e keepi ng portlons of their surfaces in
dupteaes ongbsence € A Ptte@lve ragien s whethend gasiaiectien apnaragus

|
e
IInkbe cdst bEExqmysiss bl3ghe gm’ﬁnj eeBohppakutud wid mdn’ﬁﬁﬂrﬁ case of

cl ude.a devi ce for appl yi ng. pressure to the junction
fWé@éﬁtl‘t@n‘g‘am et AP dedBetactinepeans Wasuseda ¢l anp or

ai I pregsYsRs v@fdlr%@%re%ﬁﬁ%ﬁ%%ﬁ%ﬁ&% ko8 dMed BN the
The fixi ng neans y be pro at any ocatl on as
| roitred e mfdetefmmtth@cmldstamsrw surgavie elefectsg hutnénghaddbrdiaking)

fixed i l. . th Al

5B irtacB e UG B, IS0 Ao aSEhE BRkShRe made by
I:Slfﬁnaéz‘lm@rlpbﬁﬁoﬁ V2B B 18 mdab@efthd sﬂea@t@ﬁ’s&%ﬁ@ﬁ hIggRRer s
di ametrically opposite_each other may be held,; or the

foeldedmplded grt@leStah'e tenisile spegd @f 3 swpmein esitreadsto maywhld

n e i.desqf
H?gggtlﬂr Eﬂext?oge% Tﬂ«la? sﬁltsn_?e@ﬁf)%%fTabﬁg Y gl?lTﬁ%l gi’ ZI\Ig Ry
be held or fixed |n pl ace. Bgference is now made to
FIGS. 5(a) and (b) to describe an enbodi nent of the
| aser wel ding nethod of the present invention. FIG
5(a) is a view of the welding apparatus as seen from
above, and FIG 5(b) is a view of the welding
apparatus as seen fromthe side. For the sake of
SI npl icity, FI Gs 5(a)&(b) show onI y the I aser

- . ' . o e
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ejected, the laser irradiator 412 is scanned al ong the
surface of the first nmenber (follow ng the direction

w@Rooa930s 118, for exanple) by the arm of the PCT/US2006/008167

i ndustrial robot (not shown) or other method known to
those skilled in the art. The scanning speed varies
depending on the material to be welded, but, for
en@nﬁbethahths @mﬁmemgpwm omﬂasbewweelvﬂlamw neg@ccenthble.

SN S el e kBB e R R St Rl

"Bt eexpetibeut wad @peatar ﬂh@éb titegerdhben en Thikle 1wel ded
material, but, for exanple, an output of between about

tixampleshBut 150 Wean be used with a pol yester resin

such
ot ot et Ve renron g BLFR sl B bl of I mpeps
Eﬁﬁelftlronmsam beugdsven e}hbmthelfﬁﬁt, memblertae apayet light t@ﬁsﬁhi&@rvny
st menber_ 316 heat ed Jaser light is cooled
&f%terxrﬁ%aiﬁ /;’ e%%%rneﬁ? sBigBs Yied %ng R Apgoimeng prepared
aﬁakﬁgﬁegﬂbgsﬁn@“glrectlon of the arrow 504 in FIG
b)).

The protective region is preferably formed
ﬁ0h@nnd¢éd|at|on with laser light in order to ensure

enboct miies perdsiaore g it SaE BBy bty B e
Sl &beys, (bietl oh Hige 108l et BBHRQAnipSsifieh) Withhbi§amidR 6.

this_option al one and can be perforned in accordance
witlRl¥Hds Bvar i ati ons. Al so, the wel ded nenmbers (first

and s I 0
e MR g
ilass dibers &ﬁ@p@wmgh’gfﬂ)dwﬂiﬂt carbbn blaak éshers €rd weiphtgeddentages
shape or, ot r or irreqular shapes,

% B A8 ﬂr%’w{aﬁ &fergigﬁtr%ff eampgtion Wi p?lwee@er?e mber s
rray haygngd ﬂfés&ﬂﬁ?pd@;ftmﬁb ftés@ h&Rthal i (éklﬁﬁsl Ega Qnged
having a step. The st epped portions of rs can
imgnsershif Han?@2 ssehowotin MGHh9 esschmotded rat a sasrhtetipertature of

ov rIa nd the ¢ t|n ortlons n be
YT aa P el e o R bhiBt B S hantl e machipe. The
sf@warsl H&dtarlé‘ngﬂ? b NN RAVIENF ﬂsrrnrrh En@RPYFerall thickness of

description, scanni ng was performed by noving
|domser aridr thitikaessiof 212 ib the hatBlapahe &m’zlba(rsWQMasen weldig

also be ed as Z ccor ance
e S CmReRTR £ Ry Bl S ohl (BRERIRF S
IERanipaelel Ardl FFAd thé contlifiérts shERWSn Talsle QO Nthe @8AGS bitRAbwafin
t he present |nvent|on In this enbodi nent covering and

cbls hoAsriseaienr fiiom Table ewelding wassueerssiyh endetbe wedd strength
r&%ﬁ&ﬁﬁdﬁaa menber that transmts |aser |ight and
covers the laser irradiator, and this nenber is

C IOIO | edlhus) ﬂ%las&l(\aéldmgchpbg)am raad S\(eltﬁﬂ@MCﬂlog.l of \ﬂ|83 present
i.llustrati ala i ng paratus nd a | agser .

VBY IR HLDR B‘E?C?Sﬁgﬁlryd’é BYenE e Tesin o éh%@%e-éﬂecﬂated side has
NipaRiR ity gfhfertRafIsopel di ng apparatus of the present
enbodi nment %KWWIIH FIGS. 6(a) and (b) includes a

cover ilhip themfsee, app@entdhaidbére hgs h@urxgo‘ﬁdezi ihaccardaidervgth
the covering.nmenher. a ot her co e

AR RS b RETT FaSiet R o iR RERRT yRRfisty he
Higs ehdedvadtapbiCiditiabefBicaRBRirth. aWRild 1hes HAERioATab Bednhe
enbodi nent previously described with reference to

Fde&lbed i ARBNCtion Vit ypegiiiscmbsdinoen therendt it dtmvadand that
AR LA C 0ok Rafon 2Bl Ll B B SR TPALS, S

shows the laser irradiator 432, the optical fiber 410,
t he covering nmenber 608, the cooling neans 602, the
first nenber 316, the second nenber 318, the fixing
nmeans 424 (for fixing the first and second nenbers),
the noving direction 118 thereof, laser light 114
(FIG 2), and the welded portion 320. Wth conti nuing
reference to FIG 6, the coverlng nenber covers. the

Y I Y L I o, s a o o o




The cooling neans 602 may be any apparatus that can

cool the covering nenber. An exanple is a cooling
wW@ppanaes having a cooling device 604 that usBGI/HS2006/008167

cooling nmedium and a feed line 606 for feeding the

cooling nediumto the covering nmenber 608. In this

case, the cogling nediumis delivered to the feed |ine

o8 theast- Apeordinglys itayinkandpdio wuacesll sishalteimetieast | y
GRO4iR i an® Y ARIcSs thl Bl Gy LB EARIBE DY QUGS O
to circulat e hedium ar o % coverln
wmpmhbdmkﬂmmof a liquid cooling nedlun1or t he feed
line can be provided so that cold air or other gas can
flowinto or circulate around the entire covering
menber in the case of a gaseous cooling nedium For
exanpl e, when a |iquid or gaseous cooling nmediumis
circul ated, nethods that can be adopted include those
in which a tube for passing the cooling nediumis
placed in contact with the periphery of the covering
menber. When cold air is used, nethods that can be
adopted include the use of a tube having a plurality
of cold air blowholes in the |ongitudinal direction of
the covering nenber. Another possible option is to use
a covering nenber which transmts |aser |ight and
whi ch has a passage provided with an inlet and outlet,
or to use a hollow covering nmenber provided with an
inlet and an outlet, and to use a cooling neans
whereby a cooling nedium (gas or liquid) is flowed and
circul ated through the passage or the hollow portion
in the direction fromthe inlet to the outlet, as
shown in Figs. 6(c) and (d). Another possible nethod
is to use a configuration wherein the covering nmenber
that transmts |laser light is cooled in advance as
such, and the nmenber is fixed in place while kept in
contact with the portion of the first nenber
irradiated with laser light. The cooling nediumis a
gas, liquid, or other fluid that is capable of
conveyi ng heat away fromthe surface of the first
menber . Reference is now nade to FIGS. 6(a) and (b) to
descri be an enbodi nent of the | aser wel di ng nethod of
the present invention. In the present enbodi nent, the
first menber 316 and second nenber 318 to be wel ded
are fixed in place to the base 314 (not shown) by an
appropriate fixing neans 424. FIG 6 shows an exanpl e
wherein the four corners of the first and second
menbers are fixed in place. Next, a protective region
304 is forned on the portion of the first nenber
irradiated with laser light. In the present
enbodi nent, the covering nenber of the covering and
cooling neans 306 is nmounted in the protective region.
The covering nenber is nounted by being fixed in place
while kept in contact with the first nenber by an
appropriate hol der (neans whereby the first and second
menbers are fixed in place by the application of
pressure on the junction between the first and second
menbers with a clanp or air pressure, for exanple)
(not shown). Exanples suitable for use as covering
menber 608 are descri bed above. The cooling neans 602
I's connected to the covering nenber 608. The covering
menber can be cool ed by the various neans descri bed
above. For exanple, a coolinpg nediumnmy be fed to the
covering nenber 608 fromthe cooling device 604 via
the feed line 606. The cooling neans is then operated
to cool the covering nenber. During welding, the
degree by which the surface tenperature of the first
menber rises varies as a function of the |aser welding
condi tions (such as the | aser power, scannlng speed

I T 1 " 1\ I T 1 o T 1 o, T




patterns. Al so, the welded nenbers (first and second

nmenbers) need not be rectangul ar as those shown in
WO-R@6/084308nd can have vari ous shapes such as cP€T/UBZNN6/008167

shapes, cylindrical shapes, sem circul ar shapes, or

ot her regular or irregular shapes, according to their

application. Also, these nenbers may have the sane or
di f f er ept—thirekness—or—be—forrwedthaving—a step. The
st epped pBrtlons of twp nenpers can be broyght into
cont act Wt h eagh |other, ,such that they pverlap and
the contagting ®onti®ns ¢an| be iFradi ated With | aser
l'ight |(su an embodi mgnt i s shown in|the wWorking
exanplle)._lnlthe aboveldescription. sganning was

per f orjmedzby [nmoving the | aser irradiator 412, but the
base 314 @Fl(i (4) ) may, al 50 be,operated gs an XYZ
stage | n ®ccardance & {ha he desPred ywelali rjg pattern,
for exanpke. |Al so,| the|first and secopd nernbers and

t he cowverng-erber—wei-e—hetd—er—H-xeg—+nl ace

separ at el t:tut they may al 50 be held|gr fd|xed in

pl ace u? B 4 S8 ngl effixngng mean8. |t|Es8al|so noted

t hat thrsZenhodi nent off the|present i nventglon al so has
t he f upet+oens—et—thefourth-enbodiren Eofq_iqhe pr esent
i nventj on her|gi nafier dgscr|bede At hiEd érbodi nent of
the prleséhg i@v@tﬁféo@iﬁiﬁ%%gﬁ E@Q’d’;jhﬁ Feflerence to
FIG 7. ¥ngs |énpaeng® ZisSom- gﬁrgé Eof riéspondi ng to
means |(cF ‘deqerT g AB0SE Eyher Bifh &t BeSpE dlect i ve
regionl is praqvided by a heat di €si pat 'on rgans for
dissipagkng\excess heat by bonding a highly thermally
conduct isve -grember jonto|the first_nenber._Ir such a
case, [ legHeat i gsiPafi & TeansSi s designed such that
a ﬁ@kh s present [to all ow |aser ligh{ to ilnpinge

di rect by—en—the syrface of the first fenber] Wt hout
bei & bhpsggc hy t/he, heat, df ssi pation|{neans. FIGS. 7(a)
and (b "’§ gcHemati= vi&ws|illustratindg=a |l aser
wel di ng_apparlat us jand llaser |wel di ng net hod |t hat can be
used i khe gresent entpodi ment. The | aser vel di ng
appar at u§ 8f the pregent enbodi mgnt showy ijn FIGS.
7(a) andE(®) |uses |a ©o ertng nenber 702 Rs |t he
protecti®n mgans 306 (FIG 4(a)). The|other| structura
el ementrg,are [the ganme as 1 nthe firstyenbodi nent of
the preseptsijnwent|i op previ pusl ymdescyi bed (with

ref erende2td |FIES.| 45andsh, |so tfeir deggri|ptions
(confi g at& dn, “operfating* condi t¥ons, |arfd tihe Iike)
are i negrpor ted—in—the gdeserpten—ot—the-{pr esent
enbodi reng&. HRor sijnplic¢ity and clarity, FIG 7 shows
only the .kaser irradiator 412, the optical |fiber 410,
the pr@adiegti@n ﬁecns-(coverl ng merrber 70-2) t he base
314, t £i 4t Ternber 316, the s€cond|neEnber 318, the
fixi ng|gredns (424 (ffor flixing the first and |second
menber E|énd tlhe cavering nepber 702), |the direction of
noti on 318 of t?e [ aser |rrad|ator 4127, Tager |ight
114, afid the wel ded Dontiton| 320. W t h|caht i|nui ng
reference%‘to FI 7,§theaa>er V\gl di ng gppdratus of
this ephodinent ofl theilpresent invention prlovides a
protectios ngans 306,(Fl G B) for, preyenting the

over hegt | n the first nepber 316 _due to Jirradiation
with |jpser lijght. This protection nmeans ingludes a
coveri ng member 7CMSE di spelETRgHREEEY heat in the
first nmenber 316. Continuing reference to FIG 7, the
covering nmenber 702 is placed on the first nenber, is

designed to coo

exanpl

€,

a net al

the first nenber,
made of a highly thermally conductive materia
such as i Bon,
The covering nmenber is fixed in place while kept

st eel ,

or al

and is preberably

(for
um num .
in

contact with the first nenber by a fixing neans for
applylng pressure. to the Junctlon bet ween the coverlng

I T
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menber and the first nenber and hol ding the covering
menber in place with a clanp or air pressure). During
wo 2000303 he nenbers are preferably held so t heaT/UE®06/008167
covering nmenber is firmy joined to the first nenber
so as to allow thermal conduction to be effectively
utilized—Next;—thet+aser—trnadiator 412 is placed at
the starfti poi nt [for welding. The irradiator is
posi ti oned&usingzthesarm at an i ndustrial robot or
other meth@d kn t&those skilled in the art
(control| ngang 312, not [showp), which is provided with
i nf or mat fom—alout—the—sgamming path and the I|ike.
Next, the E%ser irnadi attor 412 is scanned al ong the
wel ded port_§ on 320 (for e@n‘pl e, along the arrow 118)
by the armgof |t he industrial |[robot (not shown), for
exanpl e, akd | aser wel diing i s perforned. The output,
scanni ng speed, and ot her paraneters of the |aser are
the samg & geseyibedggin the|first enbodinment. In the
present |&hiEcdi ment | the réglon with the covering
menber 702 setves as the proflective regi on 304, and
t he portfion of oth rs per 316 heated by | aser
light is| chgled | conduction of the
covering Bbeﬁj? ective region is forned
whi | e i rlr &i a2 on >wet'h =
[

: |
@
S

WweRlaBle

light is carried out.

n FIG 7, but the wel ding

5 option alone and can be

a variety of patterns.

st and second nenbers)

{ 1ose shown in FIG 7, and

H0us, shapes sq; as circul ar shapes,

Shages| <enilciScyl ar shapes, or ot her

requl af shapes., according to their

Al so, [t hese nenbhers nmay have the same or

.@;:kqess, ©r |begformed having a step. The

® pn$ of tWo |nBfbeérs can be brought into

h each other, such that they overlap and
e ) ortLQns can be irradiated with | aser

light. A® %xgrpé)e ofEt hilsgenpodi ment is shown in

Fi gures % @#ng| 137 I nSthe SbFbve descri pti on, scanning

was perfewneﬁ By mbvEng|tde llaser irradiator 412, but

the basg31%4 y also bg—opefated as an XYZ stage in

accordanceé&ﬁih the desired wel ding pattern, for

exanpl e. 'Epﬂ:overinq\nenber of the present enbodi nent

T go surfre
S @ pdekd

o i e St

Li near weklding
met hod || REE
per f or ng
Al so, th
need not
can have
cyllnﬂ [
regulg
appl i catiji
di fferen
st epped
cont act
t he cont
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may be dablged a® neceéssary (fhis case is also included
in the t@géﬁ enbodi ment ). The cool i ng appar at us
descri bgg|n the third enbodinment can be used as the
cool i ng geans A Tourfnienpodi ment of the |aser
wel di ng |appar at ws andg | asey el di ng net hod of the
present [invéntidh is8lllusrated with reference to
FIG 8. [In BhisZnbodnentzof the present invention
the protlective feqgiof*is [frovi ded using a conbustion
preventijon neans (). The portion of the surface of
the firgt menber ifradiated with |aser light or the
area in|thg vicini{yThéredf [is covered with a menber
that trgnsits | aser |ight, keeping conbustion-aiding

subst ances—sueh—asloexyrgen—f+om com ng i nt o cont act
with volatile substances released fromthe first
menber, preventing conbustion of the volatile
substances. FIGS. 8(a) and (b) are schematic views
describing a | aser wel ding apparatus and | aser wel di ng
nmet hod that can be used in an enbodi ment of the
present invention. The |aser wel ding apparatus of the
present enbodi nent of the peesent invention shown in
FIGS. 8(a) and (b) includes a bl ocking nenber 802 as
the protective region formation neans 306 (FIG 4(a)).
The other structural elenents are the sanme as in the

Y Y LT o I L T T T Y
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wappsopat e fixi ng neans.

and the first menber and hol di ng the covering nenber
in place with a clanp or air pressure, or other such

FIG 8, the blocking nmenber is fixed in place by the

sanme fixing nmeans 424 that is used to fix the first

and second nenbers in place. The shape of the bl ocking
I8i cularly linited as long as it can

bl ock combusti on-ai di ng substances on the first

menber. It may be the rectangul ar flat plate:sha ged

henbed lesrswrelding ppparalys veiergip afyt BemBerGOmRSHe

pl at etl}% gﬁstm%epﬁnch@‘d&oﬁﬂ %Jﬁ%er LesBlisihg @rthermoplastic

i rregula ape | ocki ng menmber is fixed_ in place

on t heolb'mes pratuabght inte epatach Wifa epeh ﬁﬁhyr, jaBf oGt enel sqeend
first n‘ﬂ;ﬁﬁ%ﬂ arem?dé&%g&ﬁgr P}t rhddiaioRlJf %@9%@@& ths fir&

ef ficiently prevent contact etmeen t he externa

conbusteindrer aidi Inger dight suelt et thedase light Raé53§db@lu§h dassfirst
roduce I

fpl Cst %lrrgﬂ % rahcg n%ﬂ%ﬁg 'tl‘%{b %ﬁchmeﬁﬁ)@ g&lﬂ g‘gltggegl?ﬂ@s%eoﬁd‘ﬁlember

anot hés capsablh@xﬂ absgdrbingrtixt bser 1‘@“ ﬁe@lemlrtiaih wiéchr the hasgr light

Wi th mtro ar

ot at B EERaTteE RO Aeptt il ARRhE b @it LhatacGhss in

802 IShﬁl@@BmMBBﬂ the nethods in the flrst enbodinent

of the present ﬁ¥en an des&glbed above can be used
unchanged t&°F BB FREAECBIEE e region with this gas.

Ref er ence ifiingweamdtor holdﬁhgﬁ figihg )n plade fis)fitsand second

describe an e od| nt of the | aser wel ding nethod of

t he present™{HVE Referrlng now to FIG 8(b), in

the presentmedd cf@h ﬂdSﬁﬂing 4 potdctivs teghambie theXb6t methber.

second nenber 318 to be wel ded are placed on the base

314, and the bl ocking nenber 802 is nounted on the

PRI t i OtheQipphiatusidficidimg Magkeih tliafisamethbsr his 4 hsarlight
l'ight. These menbers are fixed

ce b

appr opFANSRESHItYiof GORFASPFBY: 08 iﬁﬁ%ﬁ lr‘?gg'i‘ho‘?f the laser
applqu?_pressure in the thickness d|rect|on and
fixing the first and second nenbers and the bl ocki ng
menber in place with a clanp or air pressure). The
by ockifg, %%ﬂf%ﬁ(s SRikiRel fvbﬁ‘e@éin'tﬁb RleasSiordrein Q'p'ﬁ@e&@w
in conta with the top of the first menmber %
appr opegiands # mepngyforsanking tssurfagsel thg §igyt MeRBgY; Véli’ed? itis
412 i s hﬁ&&ﬂw@ﬁk&Q91 arting point of the welded
pat h. e Irradiator Ts positioned using the armof an
i ndustrial robot or other nmethod known to those

i1 P | &ind hProbG
3. nf i EhreRGuE P, AR, B iR KR rpBting horolttive
scanni wgiopds h nexads fdraeinoking Widstile smﬁsemlca@sgmﬂeﬂrfm shor

12 | SuREPIERS| 85 YELATE TR0 Ll

i ndustrial robot (not shown), for exanple, and |aser

0 lhglr n'gl&clr %ﬂ%?aréﬁsgggﬁa%gh%g%g{np tge metacg Posr grgrxgm%g%%gote@ﬁge
descr i R@ebn i atofens ifdrsilocitthg eibsemices that il @ombestémt from the

Cervessitet AL FEERRDE: Pagicahsdon it it oa

conbusti on-ai di ng substances are bl ocked from
contacted vol atiles rel eased from nenber 316 when it
is irradiated. The protective3region is a gas, it is
preferably continuously fornmed while irradiation with
|aser light is carried out in order to ensure the
functions of the protective region in the present
enbodi nent (the functions of nmeans (e) described
above, for exanple). Linear welding was described in
FIG 8, but the welding nethod is not Iimted to this
option al one and can be performed in accordance with a
variety of patterns. Al so, the welded nenbers (first
and second nenbers) need not be rectangular as those

~ S e o s

In the enbodi nent skhOIMISi006/008167
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Anot her possibility is to further increase cooling
efficiency by conbining the cooling neans in the

wa emongh3esbodi nent with the third enbodi ment. MeL/US2006/008167

anot her possibility is to forma protective region
that has the effects of both cooling to dissipate
excess heat and @ conbystiaon-ai din st ances
bé 0

ki .
c oﬁﬁrenﬁprpgrﬁtwe CCE%HI %g’\’l}ﬁggﬂ gﬁ? Iﬁleillp]s:tlog SS%H}S?U‘(IBG SAIHECE of the
enbodifihinemibehwh&e if 8 wradiatedivadi leatlighEXANPi&S ahrinjebigon

followi ng exappl e the protective region is far )
oans e ERaTRfing B PEG iR ute Thabgut e ok 19 1o onto
of porthé earfhdecorshé fin€ teafbel Mbiefd it & irraaiabey with &set Bght.
irradiated with laser light, but this exanple should
not be construed as limting the present invention.
Exanpl B reAi o CMTRAS Al hot€in @R @S ok c88lEhg2thk Rurface of the
Exanpl es 1-3 and_ Conparative Exanples 1 and 2, the
f ol | oviilishmgBIbgE whete it isdiradiatsayuth aserighfapapresss|aspyating
and spgfl dRNAg AfRAHER Lol ERB thBisarieQIBRAS Fik® T oMb viRedit is
to pepforn1me%Q|ng. 1) Pol y(butyl ene terephthal ate) A
( PBT- A}"raqlmtegj widh iquer@]@ghj(ygm # eppled mgrqjqeaggat transmits laser light.
fi ber-reinforced poly(butyl ene terephthalate) resin
conposi tion prepared by nelt blending 30 weight
p8r centiicenrathtenof daint %/;t\alllermitgh meghs foisoelingpibigisuiiaep of the
Pol Yoyl sy Hblel BRI g AR LBl e tncat
conposdissipstidnsmeanglthads faimrshtorted fifsd membepot § pbint gthenthan
terep I ' [ L.
bl endi g 30 Gy oE LR SRR iR SRPREH 1 Bhiang tha
wei ghtdipgpaenhead froputhlosnriage ¢f the fyst mamybharvéhere it is irradiated
t er eph Late).. wherein the wei ght percentages are
based %ﬁﬁg%EF%%FaI wei ght of the conposition. Using
t hese conpositions, test bars having a half lap in the
shape .and di nensi ons. of bar 902 as shown in FIG . 9

o DRt o dainh o ehed e Pt o THEOKAE 9 o
te n”ﬁe rﬁib@faﬁc@ffoﬁﬁ&gow ﬁiehm&afaéb ?Dﬂhe Q‘Irx]ﬂistﬁif‘ierﬁ'ﬁérdﬂli‘ﬁge it is érre;]diated
machi ne, e t.est bars had, a |length of 80 nm a wdt
of 18 WHPT%f’ﬁHL%W QPPriSPS an fyeekie facags fof 1Rigelnga gas onto the
t hi cknagsacebof thefilst Meinber WAErE il 8 Rrradibed Suit REQdigh06r Rito the
the half lap of t speci nens were brought together
and supelitnidiyswicgach other to forma first nember
316 and a second nenber 318 as shown in FIG 10(a).
The two nenbers were fixed in place by applying air
pl@ssutlee appagteyiel ¢laigel, Vhgeis tgﬁ thapmoplastic,plymsE iy polyester,
poi Nt ghaaRiRkallise PRl estiEX by QhkRHERe ffflic)y nade by
Rof i n-Hugi nar}%( Ger nlg%/,) was use%%t igﬂper for mWweI di ng.
The wel di ng was perforned usi ng an apparatus havi ng

the pr : : i i . : he
e, Preaesblatfug Sﬂc%l%?hfé@,p\fizésrgx%{%h?ﬁ@igﬁst%%b Rethdrdof |

first enbodi nent o tion, as shown in
FI G 1oglpfethencrecghtivlaie)dpdlythvdyldes tor¢pbdlanlate), and
descri pt4i [ nbodi ment. The conditions
used dﬁﬁ*ﬁgoﬁ%g%$é&%%g%%ga(nanely, t he conbi nati ons of
tests bars nmade fromeach of the two PBT resins that
eu , rs; the weldin : t he
piBcensaiepblBel Bl RS im Bont o pligh Al mebls
whet hecomapgisg b tihembpstiapplamet issbrboghtpeatof cntdchyith a second
cooling and vol atile gas renoval was used)) are shown
in Table 1. In the case of ERanples 1-3 the gas
I njection apparatus was used. In the case of
Conparative Exanples 1 and 2, no protective neans was
used. After |aser welding, the resulting nol ded
articles were observed with the naked eye to determ ne
the conditions of surface defects (burning and/or
baki ng) on the surface irradiated with |aser |ight.
Al so, a tensile testing machi ne nmade by Shi madzu
Corporation was used to nmeasure the shear tensile
strength of the welded nolded articles at a tensile

Y Y a o .
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Usi ng these conpositions, test bars having a half Iap
in the shape and di nensi ons of bar 902 as shown in

WO-2@s/09130%kr e nol ded at a resin tenperature of PFOUTSENE008167

a nold tenperature of 80C using an injection nolding
machi ne. The test bars had a length of 80 nm a w dth

i ckbebBrey ek ficmp e EaomY aty B AR spapny

| aser mahbensglr@weh@dttb@tm oy 1padJa’eom pfa tinddcevefthelSesd

the_conmprontt Bl el Rl W1 Bies APu R i

in Tabhanﬁer sl contakethe sécontmiabber, 2hd wﬁénéirnlge\sa&nd member

e A5 PP IAR IRSe BHLHLEHR T

pr esendontaeuetht Iseﬁbrﬂaﬂerhbersammﬁa%iﬂ 4 ProgsRide eygon i fothied on

resin on_t di at.ed side_.has a N

trans Sg‘ir{}.“i‘?}“ag Lert%f’ ﬁ'érlﬁacf&nt&f flrsi?gletn?m & iradiated by the
appar dagertlight. there has been provided in accordance

with the present invention, a | aser wel ding apparatus
and method that fully satisfies the ains and

atly.antBgescthod eifhehonewisebinftR ikt MM b hhhh Saser llght
i nvention has .been described in _conjunction wth

speci fFRSEigHdhninbopher BFeentior ss apthiequmtelangth Ofﬁﬁﬁﬂﬂsel‘

al terngdhtves, nodifications, and variations will be
apparent to those skilledin the art. Accordingly, it

is intended to enbrace all such alternatives,

mogli fiERd ik a1V 122 1R %h'a%ot%édnbe idai 8 f&Jﬂ‘Eed by
spirit and broad scope of the appended alns

1Tabl eoplipgthg syriacaphip firs: membey wWheyeiit wraqhn@d with the laser
appar at ug\ﬁﬂgraedoghg fidagd menber conprising a

t her nopl asti ¢ pol yner and a second nember conprising a

t her nopl astic polymer are brought into contact with

epeh ofShet30% Fiiof i
wel ded togg erfggﬁﬁggéghatpg%égﬁ&gggﬁﬁgggéﬁgﬁ&ﬁﬁgbyumng
first amwedrerfonrerhoving eolatilegubstasees lentitted fibhethk asdace of the
l'ight rough the first nenber and contacts the
second %%ﬁﬁk$and wherein the second nenber is

capabl e of absorblng the laser light at the point at

h t.he | t tacts th d.
BIR AT AR T TR T
conpr i aslﬁscklhgsmsranls tlgloblocks esthbuistion-aidiag subdtante FhneRNS

membordienal e PapbRPRlRG g biedeter e agi on on

t he first menber. 2. The apparatus of claim1, wherein

st as | aser |ight transm ssivity of
Eﬁ % %&Bﬁ ) 13s whegein e Lpalieg BT3P CHRPriSeE an
| aser lhjegﬁbn m’éansT fb@ ifeeR e o Bh tehpéitule oIS K)r’to t&1i9§ut
protectlve region i s a neans

nmeans gé for

cool | it tersReoof the rstimembatises thinirasited wsth laser
irradijglyed with laser light. 4. The apparatus of claim
1, wherein the neans for formng a protective region
is a neans for renoving volatile substances emtted
fromthe surface of the first nmenber where it is
irradiated with laser light. 5. The apparatus of claim
1, wherein the neans for formng a protective region
is a neans for bl ocking substances that aid conmbustion
fromthe surface of the firs#> menber where it is
irradiated with laser light.6. The apparatus of claim
3, wherein the neans for cooling the surface of the
first nenber where it is irradiated with |aser |ight
conprises an injection neans for injecting a gas at a
tenperature of about O to about 50 OC onto the surface
of the first nmenber where it is irradiated with | aser
light. 7. The apparatus of claim3, wherein the neans
for cooling the surface of the first nmenber where it
|s |rrad|ated mnth Iaser Ilght conprlses a coverlng

o o s r r o "
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10. The apparatus of claim1, wherein the
t hernopl astic polyner is polyester, liquid crystalline

wp@oiogeseses , or pol y(phenyl ene sufide). 11. ThePCT/US2006/008167

apparatus of claim 10, wherein the polyester is one or
nore of poly(ethyl ene terephthal ate), poly(butylene

t , I I . .e) . .
R T ST T
menberand@opling megnafariveveniy ths sifageoifithe firdt sndmloan gvitere it is

 ner mopPanred oo B PERRART RS R, Bl oo e gt

are wel ded together by irradiation of a surface of the

figst nb i t.h, | i ght 1 that the |
140t RS A3 b 0 et CEb AR e
secondlissipdtion, meand thdiés pined thehsAcon@dniBerbes poisit other than

capabl e of absorbing.the |aser light at.the int at

ot o Er80nRE3R R Sre SeBtRls el b it andpee
wher eidissipapesdieac fronethe agifase dfshd fAfstatkntber Wierd itliStrradiated
nmenber 1\#@&' e tﬁfnﬁ surface of the first nenber is

i rradi BERESEV $ e | aser 1ight. 13. The nmethod of claim
12 wherein the first nmenber has a |aser |ight

txansni.ssi vit f. about 25 percent or less at the,

V\g€el %me%PXPg elafada, WI%P"&H’( the ppeany for rrEyoN g YHatde ai m

12, whebghicek REmpraéLst inyRtibA 2ieafs fot ifjebiRsa BYs 688 hdg
the surface of the first nenber where’it 1's irradiated

with tSHERPRkthe firganemberighege dde radiatad aith lages lighther into the
met hodi@thitg bpin® shéfacdherein the protective region is
formed by using a nmeans for renoving volatile
substances emtted fromthe surface of the first
menber. 16. The nethod of claim 12, wherein the
protective region is fornmed by using a bl ocki ng neans
t hat bl ocks combusti on-ai di ng substance fromthe
surface of the first nmenber irradiated with the | aser
light. 17. The nmethod of claim 14, wherein the cooling
means conprises an injection neans for injecting a gas
at a tenperature of about 0 to about 500C onto the
surface of the first nmenber where it is irradi ated
with laser |light18. The nethod of claim 14, wherein
the cooling neans conprises a covering and cool i ng
means for covering the surface of the first nenber
where it is irradiated with |aser light with a cool ed
menber that transmts laser light. 19. The nethod of
claim 14, wherein the cooling neans conprises a heat

di ssipation neans that is joined to the first menber
at a point other than the portion of the surface where
it isirradiated with |aser |ight and that dissipates
heat fromthe surface of the first nenber where it is
irradiated with laser light. 20. The nmethod of claim
15, wherein the neans for renoving volatile substances
conprises an injection neans for injecting a gas onto
the surface of the first nmenber where it is irradi ated
with laser light or into the vicinity of the surface.

36



