SC | | RON W TH REPLACEABLE TI P BACKGROUND OF THE
I NVENTI ON [ 0001] Soldering is a nethod for connecting
w@eashoisdl ng conmponents to provide secure el ecP€T/US1005/018610

connecti ons i SOLBERINE IRORWTH REFUACEXBLETIREr i ng can
be roughly classified into two categories, nanely,

mass sol dering (batch sol dering) and manual sol deri ng.

BabR&RoGD derm@mvgnﬁbudes wave or flow sol deri ng V\,herel n
el ectrical elenents or conponents are nounted

[09%1 nt S@lderipg s ta Fesdined SdcnneRting @ndrhaidag EPMBGRSNts to provide

se&ﬂérgeétﬁcéla&?ﬁ\@c%r intHEDbleBfiorsied Geduskrt th!&ieﬁn?E@hebe roughly
| ows sel ective contact with the sol der

clagsflaréﬂntngtwuausaatﬁ@@rlqswﬁm%s RS sAdeENd dpataly seisiaring) and manual
sol\ﬁ’@ﬁﬁ ' N/Ia%@'s%ﬁfenﬁ@ﬁﬁél&d&swé\@of how s%fo%nﬂ’!t; mr%té‘e@ncal elements

or a e to forma sol
or p@mpenenets pre mouated pnt printed clicwit b@ﬁﬂ@ndath@n theeprmted CIrcwt board

is ﬁ%sgtgg:}}véogrrﬁoﬁéﬁe@ol Egtﬁ% Qr}néﬁ\‘%{%?tcéi o‘i/vsbé@ééﬁﬁ/@&“éntact with the

to so er them ese met
soldet. oMass$ solderng furthes mcumes meflay sotdetimg (SMppvhersin solder particles

an%] ?Igg%]'? P@&lﬁa\!\ntﬁgl ﬂ'?c{ Fﬁl‘ﬂ@@ toa rl’ﬁI ;gélaélﬁﬁ) %ggﬂe %gwer paste is

Ws an I'n user
prioted roatthe cEcuitaoard) arabﬂhdaiemgwts are thenunetmtéwbhcblve‘ piccuithard and

s S oA FROL BB B By s s o
|@bo|msnnot be églmolle;];edo\r/]\nalth t he mass sol dering o
T TR N N o R

pedbin® Ysolddniflgt bgeratidra detﬁﬁdé‘ol@drmgl cam o aised following the mass
t hi ckness of fraom h|r ers

SORPRS FANRCEc a5 B AR R F P GRACETRE Ve SoRBHR. ardo solder

paR§ QNRALcahAbUSY sA@Ere8Withe mdsB R okieRRg metAddss
iron-plated area is then coated or wetted with sol de

0003 s Glonuentiagabprideringdran tedopelepiF Selgering ra0s are made of copper
or L;Q ]all'o s tah tﬁé\??orw"ard"@ﬁdé:ﬁw& fs%"teot i a RAiCRKdR30f from thirty to

nen der to be tin and lead (Sn-Pb sol ders
fﬂbmlommmrsrurm @(ﬁ bundred o etght husdiedgnissanetgrs e order to prevent

soIHE? 6Rbsion "cg?"i'ﬁé!etfo érn HREERON-HRAES afliteid 91en coated or wetted with
cad TS d an

CPORMeNtal eone rns ess comonly use
SOEIeCanﬂ@oldeeagommos%a@epeffolﬂaeé therewitiror e frequent |y

ORT S, VERILER il JBRfoh KBl 553 o Sy S0P e tn an
leaddBpaPte soltders v whtichsBih-Bbresitedtic sofdemis repdisehtative thareof). However,
.achiev foly ol ol n I

PG 80R0A P Akl ol B9, 188, BRI w6 ans o
caltend lded-frep rsthérmgaveTHmErﬂnorwﬁgq ueathp asedf Exarhiples of lead-free solders

tt| |nc det ct t the nmelting

ar$gp g:te“ssoé égts8 ﬁ%@nﬂ%gﬂwgg (fl‘h%‘?qé‘%ﬁ Pb sol ders and

[0005% | Percompasedfo $MOb solders, it is more difficult to achieve good solder joints
with lead-free solders, due to inferior solder wetting and the difficulty of solder
spreading. The primary causes of inferior solder wetting include the facts that the
melting points are 20°C to 45°C higher than Sn-Pb solders and the iron tips of the
soldering irons are more readily oxidized. Consequently, soldering work using manual
soldering methods has suffered. Soldering defects are more likely to result with manual
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soldering irons are nore readily oxidized.

Consequent |y, sol dering work using manual sol dering
worediokots7has suffered. Sol dering defects are nBEBUS2005/018610

likely to result with nmanual Page 1 of 40 LosAngeles/1

79363. 1sol deri ng which uses | ead-free sol der and

t hereby nore frequent airs ar iyred. The . .
SOP L HCA eSS DR SPer APd B0 SRR BNt typais are required

Thé THRESBA BB pRInte ha D inkeRted rtagiHotogyhiot anﬁwvmgasmdérmg performance
subst ant | aII t he sane degree of sol der corros

while; maintajning éflb$tﬁ@>t'aé'b$|t86r§a|'?§ degieet o1 S%lgefpp?f6951?f? &Hrab'“ty of the
soleé ﬁ’oﬁ' ﬂh%%rdrfég irbh %téd @éld@?ﬁﬁ’g?frbﬁﬂﬁ?@xﬂ%ﬂéﬁcb@%ﬁﬁdeeded solder.

is'1s described in patent docunent

A
Th@psmngMEanteehdmur@@t /SéPc?@ppﬁg 7629 nentitisd ‘Selgering Iron Tip”
andl i lF|e%ld0rPIOIaP/EIY) 18900, 12@%\9 é?oe‘ilﬁﬁ%lk %Qur‘nEntt ms?eéiuo&‘cfﬂ?ﬂbntlonal iron

ead o convent i ona I ron | ati ng
plaphg.tamﬁefNJ alloy @lating i asecbabthedoayaid @mdtqféh%@pld@rmmgon tip, or an

Fe'nr\ill?glrlcw l%i)v?ring‘;?%é;rﬁbe d(%ll b rﬁ%tégﬁlz |? dgﬁ"ﬁ%ﬁ t& ifipkdve soldering

pepemniamceance. [ 0006] Furtherm)re sol dering rel ated

ORI U A SR L o vhaor

(elsdhcb&roldéﬂ&mtlomeewc&s afeausechtcsmvhwenumdmzbe sbhier. iThese devices

ted h
nafe HeoeaozaR T iAo SRV Pl AR aRy dheygpo of te
he&tedtsnet; cﬂbﬁozml fs dontacldtewitio tﬂeesbld;éﬂ tdeherebyl/ s:arl]tt it.ofieel molten solder
0 [ou

is %{%ﬂ?% g& erHgtegﬂﬁgfgtpt hegg@%@%ngm E]g(}liq an qgpen ht ﬁ“ne end of the
sudtiont he¥2dId The feetidrngig pbcformedasmnwawnrm pumpher fhiekitke, and the
and the nolten solder is stored In

malgpsoldey HaAre Mhartank &r 3 cansdlkhaving } At @reaed in the sucton

pafiyeda Wrefohereto. [0007] Wth respect to the
function of nelting solder when the heated tip

lotmmt adVith respedide dhe funglinn ofifaeltiag spldenwhen Hie @%%d tip contacts the
solﬁﬁ » acdt gfelt gétqlﬂgh%nﬁro?'eg’ooﬁos&@érnﬁérlﬂgQﬁo&dgﬁ% rh&iAfR §ood heat

e suction nozzle of the electric
tragsfed ehargctetistios, ﬂ@\ﬂl@éon sozAlerdf the alectriegolder a'&tlpﬁgiﬁvlcéns similar

to {riep?éféerﬂ{b |?t%r?ff;5 %p%‘f’éé?ﬁcf é&?eﬁrigoﬁ? 1.6 wﬂm# fén Efaggg is typically

end th
us&l at lharfonward leed é.hzerelefr i Signilar torthe ispldefing iten &p &f the electric soldering

o SRR o M 61N By IR0l iy s o oo
maintainedhevenusherudirnidat free sodrleaier [ 0008] The tips of

RS BL e P A Pl L IR Tt

solﬂéﬁng:&rbnb%ré&wsigmd & tng ettledtip oa &mdreqﬂa&ldv\a‘.ymeeded instead of
t|r sol dering iron,when,th

| a i _
alv\(gafygdsglaglﬂg c}F?\ EPYLe, g@éﬂgslr% erfhe tip ﬁr%de&agr gtlggwse wears out.
ThefRy g @biéamyenﬁeetdmaenofypeewf a@@a&é@lé tip déeRrjngris the prior art, as

dlscusse%rble : art as

[0009] The first type is one where an elongate tip is releasably held inside an
elongate heater. An example thereof is disclosed in U.S. Patent 5,422,457 (Tang et al.).
(This patent and all other patents, publications and applications mentioned anywhere in
this disclosure are hereby incorporated by reference in their entireties.)
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di scussed bel ow. [0009] The first type is one where an
elongate tip is releasably held inside an el ongate

wheasa15670An exanpl e thereof is disclosed in U BT/BPs10e51018610
5,422,457 (Tang et al.). (This patent and all other
patents, publications and applications nentioned

where in this disclosure are here C r
(o or THESSLANT B s SHEFPI T e BB & SoP St 52467076 eisele et
al. j—%ﬁﬁﬂﬂe@% tip WRRAIs filtéPaddr aMeenprestondsdngpe ahs hebewextending out
for exanple, in U S Patent 5,248,076 (Eisele et al.).

fromthﬁﬁeld@a@s'rambpsvm ch is fitted over a tenperature

[ocﬁqmsm‘rhertﬂ.r@ e sﬁaswwlms Patent 6341678 ( w&@kgwd U.S. Patent
i ron ; he third type i's shown |

6 aﬂéﬂ&‘h(@rmsla g 7). Vhe £eakiyctigRs shown thereipnarecamentirg dipating unit
mc( h@'t@ fetnsa ! and hddtsr, W%’é%nlpﬂi a%@%‘eéé“@éﬁéé”fo?b@tter heat

ati ng uni t Ep@;ensor and
trah@fat than thati of theasecanditype. aB!%erdrﬁeumte&:@p fl séendhe tip, which can

be%ﬁ%c?p%rgr uﬁ?{lthitgsrf"frﬁér{ Iratlﬁti'{ac\%c]%n@s v&grntot&? Vﬁlé g:ﬁﬁ chi Fbge-eprgg@ed into a

ace can
sleevp pe pushas |motahsa¢kert ramal |p|oatarmg2rd$zet:ierae@mmaitedimhav1ngea built-in
hegtg't can be pressed into a sleeve or pushed into a
cket and in other words, it is a conposite tip
[0012yi ng‘ ha dolddringi lipshefaﬂ'erfjrs[ Mblﬁjpe?:ﬁmveo&td&tdrag wheps tlé tips are

e B VB A BBRO R 5 57 LR b of B e o
heateeas i the sfexmlﬁij type. D'OelfrEantmﬁdwaxdldJermgI‘cqmaronats condudted from the
t for e n ati
nedEh bt e gih Brilenbaterrepn, S5 LR B o Rubpgs have a
cle@faﬁﬁ@e ong@p&fehwdnJﬂheﬁe@ferfarlﬁ?el@%tlwThuspetge hﬁdtectmductlon is less than
arance or e heater an
thaf of Tho AoldeHHoR 2D 08 DVIYES (WM Fraact p hERls" SOpRRYS gtucture.

DlslardQQnt‘ébeéLmy tthé FéblaodaBle Mhﬁ&hl@&%a&"ertasl@ehw 6f the third type has a
onposite structure. D sadvantageously

th
hlghecmeaetéwo%st cRARIYES hendhe dp Va%%é bt 9160'ﬂe%tﬁrea% seRpsor units must
alsb)ie&rePReed hi gh operating cost, because when the tip
wears out the heater and sensor units nust al so be

[0M3p a&éamp[e@oqfaolc@t@gpr%@ ase 8l Ratanhd 667H1S dyabott). 4).S. Patent

20Ty 560 8PP b, DR3BSk U

Patept 68R70, (Boll st alF)aUe$1t2064@2969870(N&§|6B etal U, ¥, Paled 6,793,114
OABHEEETY S P Ssutay ek, 718, By e 200

0092729 HKdmishd aeti alr), Naparg3esutilip M@ ZO&ﬂthhpubélBhed I\)qvember 30,
1038030 ehblds S5 208! SRBIBL' St YR 5" Oruicaton

2005001896 (Retdrii,osttal. pn

SUMMARY OF THE INVENTION

[0014] A soldering iron or desoldering iron with a replaceable tip cap is herein
disclosed. A replaceable tip cap is fitted on the forward heat conducting core end of a
soldering or desoldering iron heat assembly. Conductive paste, powder or a low melting
temperature material such as solder, can be sandwiched between the tip cap and the
forward end to improve heat conductivity therebetween. An assembly which allows for
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2005/001 1876 (Uetani, et al.). SUWARY OF THE

| NVENTI ON [ 0014] A soldering iron or desoldering iron
wowds/1es6repl aceabl e tip cap is herein di scl 0SeRCT/BS2005/018610

repl aceable tip cap is fitted on the forward heat

conducting core end of a soldering or desoldering iron

heat assenbly. Conductive paste, Eomder or a

thergasy Fﬂan\@‘r@@F’aﬁRﬂ'%atl?&t ofr 2 sgPIaGRIMEH LIRS BRRY EAN 1 edile,a sleeve with
tlgﬁt@Hi‘Fﬂg" ed &ﬁltébﬁﬁ& sidtQe! bPa RitedtBniphEsditfe %éii'ee nﬂ1et fip cap can

heat condlctivity therebetween. An asse

thuma:fepaaqed\wﬁrblﬁ fipgllyefaits, @nd 4oe negtﬁaﬁger@év qnlvg%%mi%;w@ replaced
Wh%ﬁSIYS nc@ FRRd CFok Wafbled, tﬁ@ﬁlpaE&Swalt tid Peﬁé’deable “tip”

an| geve wWith tightening b , a coil

desq;‘hedgatgr)e@r‘ebe eeplaces aftetrér@t\teﬁrpamgmmaéelw(@ém@ anch40,000 point
solgﬁgngf Elge 3 dt {HESh Js%@*n@ dniYaREr 'bEtvL é?\aéb rokithdtst 10,000 and

eat assenbly uni nee onl'y be rep ace
40j008 pointfsoldeting esekegr ades. For exanple, the tip cap (or

o0, SREREER S0 RE RO AVRH oA PSS

base hriteriah gorussistesingl base matartal as@amhtgrlng}addlmta; mhereln the sintering

oxbE SR RELEE TBAh SRS, SIS0 B: g 0 e aly

hafﬂlﬁg tascltsﬁpﬁmatyeé@dpmts/\nm hnlclmtlamd&:s awbalt r{tveichraye Eeraents from

t
R e G ProReres i b e R Bple HR:Ff 8 Soldering
iroh ftﬁntﬂ ca@ljc%hl(éﬂl)e @??]Hméd credvitlg goed trégistasice By sefdengorrosion and good
si ntered al |l oy hav

SO BN ai JF PaUBHED RN 1R RGNS BHATAL SR g partles

to WhRAMIAKRY pAticlRE AP bHISS nﬁFvabé"coFr@smﬁ ?&8istafice and solder wettability
conbi nation thereof, a so erln% iron tip cap can be

as speRataswihifPmgarisles afanei candiecebtaiped ol der corr osi on
[Otﬁ 9qpd Mvg%e%hbék?ﬂoh'ﬁa)ﬂlcléi‘u% FdraHE %‘inter‘l}fgeﬁaéé‘&atenal can

teri ng nateri als are based on iron parti cles to
be\mnmwrﬁec Regferghlythayingsa puridy abienai99.pprlenpsas trbtmﬁﬂgaimd electrical

coﬁ(ﬁfétﬁﬁ anf§ lflfe;’lo? ol fiédrin getaEBﬁEaLbﬁ ycl%a&?ﬁg’c%%egr Wdidkring removal

partic al one ¢ t ai ned L
chattaoteelsmdule)teeampunm prer theesby avaisled. Qi thenethel mw |tfirf='gdenSIty of

e PGk A, By SORCABIFSS oL SNSRIl RIAgar 1 e on

padmluﬂ;uodmtal_n large quér&ﬁrtnesrofs@pdxetlemgsmbpass carbam oxygen, nitrogen or

o8 bohE roliepotnellie, FER or Btk MR K As SR ErsTreF May be only

abbatr@d%:;t hhild éfrtagh purith iroh gartiztesl arparsed cthe resultirey eehsitp dy increased
nenber |s advant ageously increased. If the iron

to g@("t?f&f% Tontain large quantities of inmpurities, such
[0GT] carTipersinterg ®ase mdtémﬂﬂ(lrcﬂf payidlepgiekel drtdor cobalt) in the metal

paﬁ@leggﬁ ﬁ%i/j %gagﬁgﬁlcto prlse Rvee té’%%pa%%tégcb&osby welgﬁf]I percentage
of the tip cap. This allows the properties of the sintering base material, which serves as
the primary component, to be effectively used. Solder corrosion resistance and solder
wettability are thereby significantly improved.

[0018] The metal particle sintered cap can include a sintering base material and a
sintering additive wherein the additive is selected from the group of copper particles,
silver particles, tin particles, boron particles and carbon particles. This allows not only
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about 90% while if high purity iron particles are

used, the resulting density is increased to 96% or
w@ematiess7o [ 0017] The sintering base material s $CT/082005/018610

particle, nickel and/or cobalt) in the nmetal particle

sintered tip cap can conpri se between 60% and 99. 99%

by wei ght centage of the ti cap. .This.all ows.,the .
for fugsper trreVed SpKerds merprmaNds.Bu Ak ot aihideBRty metal particle
sinfétBd BSdRor hidentr ité BE Yor TR Nintelity Bereritilvelytibwaémperatures and

used. Sol der corrosion resistance and sol

for{he DAY T fempes t@ Aave 89od PRSP EHSt3NGeny 8% sijvgh a8y tin have

reldiR Iy TRV ImdMiHgt p&ihd, Sh'aFI‘ka‘i%f edssaD, ©8A°C.NGNHAE3AC., respectively, and
sintering base material and a sintering additive

canihe aisads hd hasidevey dl e SiNterng emPiRUTAGSgRelufP o relatively low
tergﬁé’rgﬁfre pﬁrléésﬁ kiStin ghhkﬁ%& rR&H initRk %ﬁ\tengflerééés' lI&Ring I|qu1d phase

oron partlc es and car bon gﬁrtlc es | ows hot

sintering, mhigh ils 0 thecgasdrmiyesneIepartides. It seidaese sintering, boron is
intggﬁtialﬂly;cﬁﬁ&c ddgr% @ rrBR gh't?'h &alf%é‘rﬁlﬁb@yﬂ{agﬂgfgsion of the

or ne
somsowmlmaceacy chen; ailowggaetmteerhgaat aerbgatwwlo\ertpmpatanmresof 1,100°C.

Ca?tgoq'] ) HEIE&U?%%%)SRI‘ {%egheagﬁggrvgo chn r?%lét?ﬁ %ndlsoi%\?iﬁcantly
extmbsthegwpmlngtlsfe ofhthedipy 1, 0830C 1 961 0C , and 232C,

OG5 5y e A U5 LB Bl Bfered op an e

betwasEne0. 8t % end 0% egsteightepéreentpaTherebgsit e pbssiblet theestablish the

ool B HR5 oo ESrbFu 558r5% Bt to s

ang Q}Ls:ceﬁe@tgmﬁg msmlr ﬁléhfﬁhd Wighioun bemgltm I%{rgé Ir?slﬂtldg/m defects.
i ffused anon e iron group elements, furt
100390 a1 PG 1P1GH oAV BRI Revidled A A EBIEke g sHcon nozzle on a

ma'#\ |b8&§/ esmranvt;%mad dlithda heatilg Mement amy b@@mm@fau\kfbugh function.
bon when i ncluded can i nprove the so

Wil FieoglEaiC SR B inecsIgrirs |ABsERy G el Tae eDHcproduced, it is
po¥SbIK! B9reuES éﬁé rnubfbel idp- tlnﬂé)soﬂr%l tﬂ—é‘%ofa@ﬂhgﬂﬁon‘)ﬁp t|§“Peplaced when

S|nter|n itive in the netal partlc e sintered
applyingber wemsg lgadfaeaneldan o Adiasiagnt t"b’%rQ@@ﬁFUCtlon provudes for

ché?sreﬁW?rkél%mtklsa %] ﬁlcﬁtatté’s ﬁlﬁh Qfﬁ%htﬁ'&o&ﬁ?n?%‘iﬁ%‘lder removal even

dW|t out tHe ano he sintering
by @¢dpleiwo &reinog highty skiliedl and its effect being

[Odoi)li gi{ L %H? %r}gt?ﬂ%\ééla H1tg IPO‘?'I f;k? {;56;9 eoﬁﬁF&ﬁon,gﬁﬁlt’ttééi iH\%AtiBn herein

' p~cap native
is fhreowiedeat! af n:aaméqﬂtmlmbf soldanng amnrttpzzaas dor hamdling solder. The

od ¥ e
sunz rg% tiést@ rlng{e\)é fsgrﬁgn%égswgﬁeﬁakgg%ﬁeec {Etnngrh%dltlve can be
mlxe:d hdthi angalrndemn 'ﬁlne tbireieelr&aibnals vdez g | bebe miixeg] tm:tblthe sintering base
her eb roduced, .it is 035|b e. to redu h u nber
mayprais g SpYRLNGHetbgs 8 AR AP 5o TRl Falf fpTRE percent,or
terﬁﬂ@lﬂ‘bw weight pereeny | Mghé@d:b‘staﬂawthé@ammwtﬁe dusirel woldering iron
this construction grow
member or a shape encompassing the shape thereof, is formed as a green compact by
pressure molding. The green compact is fired in a non-oxidative (an inert gas)
atmosphere at 800°C to 1,300°C. to produce the desired metal particle sintered cap

construction.
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i ncreased workability and also facilitates high
gquality soldering and sol der renoval even by people
wobkmsarw7not highly skilled. [0021] In additi oprCT/0S1008018610
soldering iron tip cap construction, another invention
herein is the method of manufacturing of soldering
n t s for h qIL solder, . The sinterin

or iABieB hcne Tesmianiy BECESal i Dot Rer{e SmEsa cap is to
furﬂiéﬁtsﬂépélﬂ b QéfbiH forgihigor pewdeX Riging hhtemperadess of BO°C to 500°C.

bi nder materjals would be m xed with the sint
to PAe@UGea {NE SAMdEMIng drog) RidngYemRArt | VRS tegluges iﬁ%ﬁﬂ? gif cavities
be@%é’rpﬁﬁb'ﬁ&hﬁiléé AR thié MeXbLSEHi 618 'sfréted cap, ﬂh@l‘éHanér@béM% the density
i ght percent. A shape substantially the same as t

anaégpf%fwgsw@étanrgs'ﬁta@ﬁe menber or a shape enconpassing
06593 SrFf'L‘PﬁeF r?ﬁs{t@&f of R:%sf;%ﬁ‘ﬁé’ldﬁ‘@ ﬁ\jélftl@ﬁrﬂnél@iﬂ'gé}ﬁétth!s can be used

ssure e green conpact is fire In a
to rflom: g6 @atdﬁveg (nzm fimeap. ghisthisaMansphe? @regn gowEagican be easily

sh&pépo&g fBPreQétWé Sortnpléx%% é?%ageiréldilg@if k& hfake b 0y, gompression

Sl ntere con truction osAn ele
maiding3. lrﬁesogeq! for stkgequent rmechtmmgf lacthatabmqeguwbgs edfinated and

m%{?ﬁa r@rpreﬁﬂétfvﬁ%ﬁ\c?éd%@red cap is to further shape it

or powder forging at tenperatures
[0@24]300.@:[D|d qnhﬁ@é)cmntemmg paodaltemativelysm dsedr@cqorcbmg to the present

ARl g BB g OigBe B Y g ran e
melthiy pomerafbpei smreaaglaltgilﬁ\kee d'eislathwsarfdr ihighr density metal particle
swgorroy on, resi st

th
red GAPS 1uPRiPY UC,e Cﬂnﬁeﬁ;nﬂo%? &l ?l}(]jé\gatgmpeﬁaéure In other
wdﬂé@dmtmhcfl.m phéé@é’mﬁt@hdgirthé@artrm ﬁavagcanbwdrrmélhm@ point, melt in the

nmanner , n_conpact cap be easil ha ev for .
SIS, PiRsRs® GOTTILR TRagas Patieen. Be el BB des, 1Rgisby. a high
dehytwmélepsmele araterﬂe@gsapr@ rb%egrcfd@be@ubmugwbr excellent solder

machining i s erem{lsreduce or elimnated and

apﬁ%ﬁﬂ&@a@hafacﬁﬁysﬂ%a piglef (emowdl charagterisiinsp af ROWRisgvings is also

acRBIES sty élmrlﬁ?% al r&ﬁhﬁ@{,‘ ld'(/ﬂeﬁwd%f?attl?e%d according to
the present invention. urd phase sintering includes

IOQZfd f iANOthert @ﬁﬁ@ﬂa@fuff@@uf?émﬁ@gn@ goidesinghisen ttiReC3re|of ithg Present
m»%gg oh | |rQ:qucIer§ I%Bﬂ?%b@nt@ﬁﬂ% 'bh¥§ maBlis é’HoJ @1‘@!53|f1 rlng déﬂi‘lltlve by a

tircle si ered caps to be
medfing erqcags and grarylatingy/beyparicies darpeadaycaras al Ory mrh@le he metal

paﬁg\fﬁdﬁbxﬁg ;?r}g\%éérs%ngﬁb?%%ﬁ %esénﬂblﬁfe' QC{éﬁgﬁwgﬁéﬁufﬁétﬁﬁn% productivity.

poil nt, e sinterin
[00126) c e s fuather frmanufaqhurmgen*gtim Qfemwejeverttipe isrghatacterized in that the

oo S5 of Al o2 "Bl YrfRABlecRiL 8 g oy paric
used isdes gmamntban @0 uoh aXlterhativelyt trmspammles osetbcan berno @reater than
50Cphn"%1 ' vter(? { 'r% | Catrafﬁng%mﬁlrclessaéla'n Su'sesd gsl the sintering base material, the
sintering additive or the alloy particle. By using small metal particles, the final density of
the metal particle sintered body can be increased. Additionally, it is possible to improve
the solder application characteristics or the solder removal characteristics, and to
improve the corrosion resistance of the soldering iron tip.

[0027] However, it is difficult to form a tip cap whose thickness is less than
approximately one thousand microns using pressing or extruding processes. Also, the
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achi eved since the sintering is at relatively |ow
tenperatures. [0025] Another nethod of manufacturing a
waelodarieny iron tip cap of the present inventiPEI/US2005/018610
includes alloying the sintering base material and the
sintering additive by a melting process and
the particles to produce an all oy

granul atin
depsityt dfctaps f%ﬁ@edretsmg these inagthods wilhgepsratebg rt"rr%tv ggycent or less.
S; i
Thgl%'?o a t|tI |\%/n@'lefécrftgg 8]&% Er% ﬂgjr rranF'?gct rtéli‘%form th% otrg cap of this

'""ehm” nUeingi tbis msthotﬁamadrpecapzemnrhavermwaﬂ Hucl\rmss iof fwo hundred to
elg%éé&n@rredmgrofih%g bl dihs ?ft?er(%%@éf od @, Nt ering

Ve or &k oy no greater t han
[OM&]) mThug\ dceording toed»r}e aspeect gfahe myeetr;oma sdldecing lven heating system

inc %Lgrttéggg Afagﬂqmga%l%\és%g% ér%tb%id pﬁéﬁ%r{ral é+r{]8n pgr nﬁ!s&%r sleeve

hagingtaérenyageshent ervkdistal bbr&roaj éruymahamcélmoldiiyg meiang for releasably
the f ensi t

[ t al t
o 2 prRGcrarl ATl 2dFs Sl e dhon ese e RaamploWaIqynludes a
rod &nd & t@ssred bleatifigtip Bptheendt dfehés edd] avithathplpredtaband drstal portions
char actﬁe}rr stics or t moya aracteri st

engaded, ifriBp seBReFler £6pvS andie rad AR SHichEr ity 1P o andtin thermal

coﬁrﬂ%ﬁﬁa'trﬁﬁ wittP 8 érd@ sulfae2 6} thdowext tlptaridSaI!Bng ke tipt&ap to be
forma tip cap whose thickness is |ess

rerae\fﬁdofmrnﬁremamsem 196 [RPIRREMANE PUFROSES:| Eae ﬁr%tem ¢/ fypther include
he§?(éc§r+d@bﬂ§b Hfa@é‘r%%ﬁdwr@l*reﬁpbe&)é@n HRe 8p ‘éasfanﬂQhe heatrn%trp when the

Angel es/ 1 79363. 1density of caps formed usin ese
howmgnmaenwsr |10|‘éj@91@?5a¥'9 gamen thebeatingdire eHie Beldrnesrgeans can include

a r;mesrg%ﬁr%rdeto égrdx?mﬁe tqeﬁiaﬁleeslé%euﬁ‘?dsggéﬁled 'té‘Jti?r%BH er‘rto a threaded

I Ng to rm-t Ip Ca I nvent 1 on. ?
manhbbes afdinen beatingnassemply: a/pkterlaweha\ﬂae holding| mems:rzafem uge threads

h
on g5 Sy LS, BB 808 il il o
knifeoshape. aspect of the invention a soldering iron
t . .
o058, B 7 4 P i Bob PR EA AR 88 g, g ve e v
whieeain itige dp irchgoegethenip capdfillédstidl a heat comductivel core. The core has a
re Va5 THce URERSPnER&re Guvaties & FaraTaA PR pith o against the
forﬂ/_%ﬁcﬁﬁédtmﬁ fate eid ?ht?lﬁwﬂe&raleleofhand a tapered heati ng
ip at the end o e W

rodA0l, SIACHRIRiTEDfpsonengotensh F e prefer TEp BRGNS, iRtyian A soldering
(oﬁd&ofa@ﬁngﬁﬁoﬂ\hééitrﬁgf@/stdnﬁ) ifElRdey? delolngaﬁ‘ehﬂﬁdmb assembly including

munication with a sid f f ot
a distal ACGGERE B healiag end o, adrbEerte g end b induding a

heBt‘i’h?bt fig'8orki dhdf Plip ESPLEAREEBA tRUfiP eSS and bR tﬁY&r@fFiaQﬁh@ a proximal
further include heat conducti &g{ mat eri al sandw ch

ed
faggeeandighrechte male wilh thmbeating erdfacsgtorRrpvidadhermal conduction from
thé“ﬁéé“n?@érfaet@%e kg cBR. driidtip Bsp Eérpbé améen| bﬂﬁcl@%ﬂter& tip cap, and

|n means can i nclude a nut secured to a
thqmrﬁrqaarbeear IORﬁeft eRPPST allaye sibved OR Bitver atioy eprehribgdesting assembly

caft ih8L&@9CLeramic heater, a resistance wire heater or a heater cartridge. The
heating end face can have a protrusion and the proximal face a recess configured to
receive the protrusion. The proximal face can lie in the plane of the end face of the tip
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menber of the heating assenbly. Alternatively, the
hol di ng nmeans can include threads on a proxi mal inside
waeosacws7of the sl eeve. The tip can have a bevEtT/US2005/018610
coni cal, chisel or knife shape. [0029] Instead of the
repl aceabl e conponent being the tip cap, it can be the
tip wherein the tip includes the tj filled with a

cabe aThe: SHIERY Far feies. INGiHge daachanisal ol 1eans sy as & sleeve
mézlng?m'r&@%bwﬁo|§.9§fth@s&ﬁ RfthE Pekfif) 8agabl y) mate with

and” agal nst heating face end of the heater

[0} ev dccpoignlo AcBsther iagped ofntheaifiyentionyfa rep@ojakle espidering (or
de%dé@%rﬂﬁ;é?rfﬂh%o Ib@gggﬁje&hb Q9 héwﬁglaqﬁfdk@%rtgﬂ having a working end and

eati ng syst
anglpendsase, aretaauﬂagga@stamﬂlng ouﬁénouuam@ awwdﬁhalbaheaandwg conductive
N [ I
cofif} (8 SR ForlR e Helfl 4 e ot EHGBREE ottt B against a
forwaoliheat condubting epd «:xblae elenghte heahngoammlha\ﬂ' hegquy portion can

v 8BRS aBer EAHE Lobe T et B B SPAng e o cop
carhdvé @ lehgtht d>f|cbetwem fivénenrh ignddevpntyamnbe The mptcaip can have a base
e core

onBppeyose meteE s b eERftyain, dEn 8RS FRE P &P saniave a wall
thiflerks B9 bafsnR00 Aidrometdrsidad EBOO&h&mrﬁetbmt The rear face can lie in

resi st ance e h er or a h r cartridge. .The
the, plang %ﬁ%erf{geg q‘?i&e flapge 2 ﬁ“ﬁs regf f %%g@p]énclude a recess for

reddiving Wféreﬁm%?r&rdsﬁﬁﬁ@fsth@qlié‘dt %h@@cthg dreteimme tiph€ap can include a
protrusion roximal face can lie in the plan

subliod ERBNIAG AN NG 101G i% dpae}eefrn%fth%gwéﬁ?@w@/ %efebv the tip

deﬁr?@@&r&ﬁé%blem@so‘?d/e‘?ﬁwgﬁﬂoﬁqm further include mechani cal
hol di ng nmeans (such as a sl eeve rreansz’ for releasably

[0032] di Mrsusst to yet anether AeRAGH 9 thaednvention 13 methed @if@gsemblmg a
sofd@ f(BFt EBIdéglﬁ’@ofn’oﬁfcatnh clLﬂléngléé%%bl Fft@éﬂi’rY@@ Qvolgkmg end tip

dering) tron tip 1ncludes
lnmma\tlpragpaarmb@ye@tmqndmtmawﬁ dhefeincrgaingg asd do arleagsonducting

wot?iﬁlgé] Sggéfa as% nﬁ%fr]og C{Ei a\e/F%ta?\Dgﬂdr}gcé)PLthfer&% ﬁpﬂa?ﬁ%n@&on with a

e core |n body por _
formadd leadi hepter fasaroffthe evarkingiengr ed hecattmh@gv\a:ammh@e attaching a

re%@%ﬁ%@d §f3% gé@%ﬁ\g,rﬁ/%%ec Y %@ﬁ%r@gﬁ %gg?] Jne@fb t%‘?fﬂ%tpeto structure

ondhe hedatmg/qmes’rbdw eTheaattanmlngad:arslhelpde trretding @ raha)ptq asleeve. The
The t

a_,bevel n have, a |l en
atBe i eAny Todoesiane TLEREgREe St Sty BB df opagr gnd of the
heb@rae agmﬁblyg Wh@%ﬂdi!rr]mgetcﬁf cas IMﬁmEﬁ hba@w%mgit cartdean electrical
nm The tip.,cap can ve t hi ckness, o e
conistan e AERBALIr ST IgES ahaRenand & EMEange sSfets The rearward
fadel @anl 112 ihfige plap8of te réaf@ﬁoﬁtﬂéﬁp@ﬁpt he flange, and/or
the rear face can include a rgcess for receivin

[0933, oiQiher ghisFisuand Rdyantages 196 he c%ﬁ%‘?mt'PYFg"t'Qﬂd‘%"'T'Pl%come more
appaent fRPth®3& peRohy MRvig ordinary skill in the art to which the present invention

pertains from the foregoing description taken in conjunction with the accompanying

drawings.
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suction opening and the core a desol dering

t hr ough- passageway whereby the tip defines a renovable
walewslitisro ng iron tip. [0032] Pursuant to yet BEDUR®N5/018610

aspect of the invention, a nethod of assenbling a

sol dering (or desoldering) iron can include rel easably

attachi ng a worKki end tip including a tip cap and a
Brigr) E%Qﬁ\%tﬁ'f?ﬁ&*%ﬁ?%“’i"ﬁ@rel n against and to a heat

[0034]dUCRIGNY iver drbsgsedtidnal eldvatRindEviewdfid §dldevinglirén of the present
rearward face of the core in mating relation wth a

inyei@Rr d end heater face of the working end. The

[oaislac aile’s) 2q§ranléné\}aﬁ@ﬁaméva%hltﬁ&n@atrr@aégye Jﬁaﬁth@fsdl’derlng iron of
coil spri ose forward end is connected to the tip

the §I5. 1@U§fag%t’\}§@|aﬁ?ﬂthe heating assenbly. The
[0&: g]acht 89 3Ganl &Fdld&é% 5&56@&\/8%@\/ BHheOfhRard é&rﬁ&ﬂ 8f the heating

€ attaching can include sliding an expandable grip
aSQB@bWé)f(Eﬂ\@&the forward end of the heating assenbly.

[03{0@ sqiléeﬁl.gﬁafksft‘aﬂeﬁu%ﬂv %@a gd“umt E’f‘tg; and an

ctrical connect or, eatl n )
[0038]t erFlGnd ia anem:écmtduwsmlge Mewrhfetheef@mgmopqra@re ot the heating

a%@g@{“g@ Pl ane of the rear end of the tip cap.

er’ objects and advantages of the present
[0038)entRIGn6ve & lsebawhbalternative o ffpaheatingtassemblyef FéGs2ins

0BRSS ey b o PG esembly o
FIGaBen in conjunction wth the acconpanyi ng dr awm ngs.
OBPA o6 it AR, PRk 083 ol R BT 31 ST assemoy
shelvingathe mp@bp\alne\uonﬂuauvsoh@teralngcnosgseafont he present

(OMEC T 1RaBa S iy SisYatiner viswagt anlyof AURTBRVE He RS of e present

invdritiggt rated in isolation; [0036] FIG 3 is an expl oded

spective. view of  the f or var d portion of the heating
[Og‘!@s]entﬁ G- 4@ |s,:qr(3gle2atlc{r@bg§yv qflaéecgfn‘i' altgrnativestp cap;
[o&‘gef rmel Y€idn élgeamét VB ArasRirPherRhtive t@ ca?p [ 0038]

I s an expl oded perspective view of the forward
[0PAR1t i dﬂGoﬂ2tI=hénreé%uatlﬁgala\é%mmayfoeﬁh pitegnalive fip@ap)orthestip cap of
FI§ Es a second alternative of the heating assenbly of
I [0040] FIG 7 is an expl oded view of the
IOOﬁ]merGpébB iS a)nrqss sepiéonabuiewigkensering {3-d8 ofFis. &2,

[0047] FIG. 14 is an elevational view of a fifth alternative tip cap;

[0048] FIG. 15 is a cross-sectional view taken on line 15-15 of FIG. 14,

[0049] FIG. 16 is a graph showing heat characteristics with and without the tip cap
heat conductive material such as shown in FIG. 8;

[0050] FIG. 17 is a graph showing temperature characteristics;

[0051] FIG. 18 is an enlarged cross-sectional view of a forward end of a desoldering
iron of the present invention using a removable desoldering tip cap;

[0052] FIG. 19 is an alternative of the desoldering iron of FIG. 18;

[0053] FIG. 20 is an exploded cross-sectional view of the forward portion of a heating
assembly of the present invention showing a replaceable tip embodiment;
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[0041] FIG 8 is an enlarged expl oded view of a
forward end of the heating assenbly showing the tip
weapsamg7conducti ve material in cross section;P¢D042)5/018610
FIG 9 is an elevational view of a first alternative
tip cap of the present invention; [0043] FIG 10 is an
el evational view of a second alternative tip cap
[005#) 44 FI@1 Y istalsipe vigw Bysiiating erelimiparvstens of a 'W?PHfaCtU”“Q process
ofﬁletﬁ&qilé}vgot' p cap; [0045] FIG 12 is an el evational
ourth alternative tip cap or the tip cap of
[0085k FIG] 2Wisa] viewdlusirating a subseasiientiep pbthg menyactuErg process;
li
[Odeﬁ%évatrl‘—'i‘?%%zq’? %\:;hl @%vw d Lu@traﬂr@q? %%Elé}eF 5 tgéé%tahﬁfa%fhnng process;
[0057048FIG! 2% isl B iew sinitande F@c R0 dhatratmgaantaaleenatlue replaeeable tip
enﬁ‘)g{fn? f FIG 14; [0049] FIG 16 is a graph showi ng
g Characteristics with and without the tip cap heat
[Oaﬁﬁllduﬂd:‘:v@&ms;eai\aéwssmin'laastosifdﬁn a0n ilkis@atirdy 4 OlBDEr alternative
17 i's a graph show ng tenperature
e”lq? I ’erlstlcs [0051] FIG 18 is an enlarged

[0659)S S F$ECL6 &rﬁahewldf\the)émﬁocﬂlmemofCF lends of amrdaested esitiog;
arenp

t
o0 o) Fis! 7 isrd Fon i donis 2 &3 1 it AaratTe sibpgiment
[omﬂ]theFlge@@Isobe{éﬁwwewwtrw‘t.de;fCHGla? [0053] FIG 20 is
an_expl oded cross-sectional Vview

[of ¢ BICES 4 Rotler e BrBIG) 2 IBsHeAacs st SR ohen dtemative

maﬁhu@gt@}g\gebrbgégsacgq@{,ﬁ tip enbodi nent; Page 9 of 40
osAn%eI es/1 79363.1[0054] FIG 2 1 is a side view

[0063] s Gt 3 Yuprates FubRaayent sters ofithe manwiackying-rragess of FIG. 29,
‘[0“42 ﬁ?oéﬂ thﬁrétéﬁ’a‘?urtﬂ:érca‘ite%@tlvé %ﬁiacﬁrﬁg pfécdss; a

ustrating a sub sequent SteP
[06fBduf &¢Bud? Hgstpat@s: gteps of e(ystsﬁurther@l ematlvg raamfévwrmg process;

[Oddeig: ;Frlé‘t ?%@g%ét% g%%g 2?5EBI&%&%&SI&%&W%EHU@P%‘M% grocess;

[0067[| ustri@t Bhds arview similante FiG.r2plllusteativigecaatipgs for the tip and of the
[0058] FIG 25 is aviewsimlar to FIG
neSRE PG i | ment

ing a further alternative enbodi nent;
[006B)S9JFIG! & ién expladed perspéctivieeviewriod thentonvardf partiah opthe heating

ashdnf sPARET PG PS5t AR B s, B 2 1.
[oes9)OdiFM@NB6 ig HBidd]crédsGeclBnal viemnofa desolderingf gurhesibg p removable
de(s)c];IdeFrI t% er%gédiment of the present invention;

[0070] FIG. 37 is an exploded perspective view of the forward end of FIG. 36
showing the desoldering tip removed;

[0071] FIG. 38 illustrates a process for manufacturing the desoldering tip of FIGS. 36
and 37; and

[0072] FIGS. 39-41 illustrate sequential steps of an alternative manufacturing
process for the desoldering tip depicted in FIGS. 36 and 37.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION
[0073] Referring to FIG. 1, a soldering iron of the present invention is illustrated
generally at 100. Soldering iron 100 includes a heating assembly 110 (or heating unit)
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[0062] FIG 29 is aviewsimlar to FIG 2 1
illustrating a first step of an alternative
woreafigsstar i ng process of the tip; [0063] FlI G PGDUS2005/018610
illustrates subsequent steps of the manufacturing
process of FIG 29; [0064] FIG 3 1 illustrates a

further alternative manufacturing proces 006
shawn igenerafly at ¢10.53 egruestor asyeimbly | h@rre%lP?‘??rbEFa 'a%f'ng iron tip cap
130Ba0H Q%\‘Hﬂ'\d@sﬁnﬁlﬂﬁqab fo0fffs ablly (oldig tHe tn’ébé@ﬁ@@ on the tapered

steps of a still further alternative manufacturing
wopkiag &ipst5Q oot cqppq ongopRer Allpy AG4<oiie dieatipg eeembly 110. The

heéﬂnr&dﬁ%{ bl{/‘gmﬁo?&é RS uﬁé?udé théa'tlﬁgalfr‘ﬂ e hR€ ahRAlgersture sensor

asse is an expl oded perspective
160 eWe)heatmg ﬁ&ﬁaﬁmlm 1ﬂ8r*§|f@ﬁ\odﬂm?héorﬁetb?|Q$Qn§§t§éﬁ§$%mb|y 120 for

rep%é'@n%%g é)&lj’pdéhg Itg% sBAY fi tSIH eQ GorWakd Ehd oPthe’ oﬁﬁect%pagembly 120

IS a Si Cross-sectional view o
anddetd therdimgfopexampleny anr@+ingdfi0e Thesstldering irgn 100 of FIG. 1 and

its eégﬂggg{fﬁg 5 &BF\QEHSntB F&met Bé | Hggv&g?%rﬁ Ee?h[aﬁg 76%te":|b§‘ ?gerht%od from

an ex rspective
U.§l @pllBStlcshmmahgot he/264,3 68 dfded Qigtakiep 4; 2G02,eahd ¢ritded]‘Iron Tip And

e, AR, T U5 0P9GBS Lol B 1o 4

* filedOdtdbéer 14)200at(BSSZOP4¢0MO52P8)s t Epstiptapinvehtiar deddribed herein can

man facturln rocess f.o th desol derin
be] e GSmank S Py ORISR AR e PR RBRRER! to those
skﬁé@@lHﬁWS Exemplds cbfPMEl‘ﬂflt@In[é}WdﬁclcﬁeﬁahrU 89 applidatiéh serial no.
a sol deri

th t. »
0B 19B s SnEIEhaRBIaNNg. n U8, Sa T HGLG G, Mefigd. US. Patent
5 smquk@trbmtadagJ &s patudt g, 388 W2BqaIdeeat alr)g um t ) Page
0 of 40 LosAn%EI es/ 1 79363. 1shown genera

I
IOW&neJthsr%@sé Ispapsinto g sit I8 @ngdaféf&y h?@tlrﬁgraﬁﬁemb'y 110.

Wﬁérplnﬁé?ﬁ’edll%fb th@r&ﬁ')nf"lecftell é’és@%tﬁ\ﬁ’ﬁ%"%é’ hd4fhgf ﬁseﬁ\%ﬁ)ﬁﬁﬂﬁ@é{ectncally
holding the tip 815;?@0 on the tapered working tip 1

cogpled ﬁf@oe%ﬁa Cfmne@ pemblyol2011943 gpwehsupRbhyieng power Sord 190
Th@sc%ﬁﬂpé%r g#é ﬂ%b%&'é‘%c@ﬁ% [bpentdd 260 $hidRas both the O-ring

ude a I't_ 156 and a tenperature sensor
17Q@od emérmeé&pntﬁgtsae dentheyuser dhereby eaminsridhe heatinghassembly 110

mté ‘r?]lg@p ?%e?[qcﬁefé&{lﬁrl\eé’ Pf]rl% %Iézgﬁce{l gehg‘éfﬁerﬂgd@ u “rﬂ@ﬁ ‘i’ﬁe hbhtet Sssembly

or war conne
11835 belt ItiyereDOwitm @ -ringsdl 70hwithan the Slotr Textetgsse, th@peatﬁr assembly 110

fro&% g?c%ﬁ%a% %ﬂggﬁg’i%éggf I'\%gcd 38@8}% %elj: ﬁﬁs ltlolﬂndl'h'lsI & shown, for

s an can
exbmpteenn theS uRdiens Noo & 7I‘1|0(,1'm5U(LSJdamnﬂn etaall )onHeet ceﬂldumbve material

O/ﬁg %ﬁgv?/rlm Ensh FfléI Sdan%é’s%%ed ’Iatf.g,ro 912fh|s |scI8QLt1r'et||nec%ta|, Mthe inside
surface of the tip cap 130, provides excellent thermal conduction from the working tip
150 to the tip cap 130.

[0075] The tip cap 130 includes an upper portion or crown portion 230 having a thin

wall of substantially constant thickness and whose interior and exterior surfaces are
shaped to conform to the outside surfaces of the working tip 150. The upper or crown
portion 230 can be configured in any shape known or apparent to those skilled in the art
such as: a chisel type shape 240 as shown in FIGS. 12 and 13; a conical shape 250 as
shown in FIGS. 9, 14 and 15; a beveled shape 260 as shown in FIG. 10; and a knife-
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El ectric Soldering Iron" (US 2004/0065653) and U. S.

application serial no. 10/686,439, filed Cctober 14,
WQO®R/1{36B 2004/ 0195228). The tip cap i nventi onPCT/US2005/018610

descri bed herein can be used on many other prior or

exi sting sol dering jrons as woul d be apparent to those

skilled in the art. es of two

) th .
shape 2% aeghpwnin BIG. aHpJM ,tﬂ%\seém"aﬁgﬁas Shgiaoter gxgmple, in FIG.

8 &Hérﬁds‘ 86t fr&ﬁ'tﬂérdaﬁg dJf1tRE crldvih gﬁﬂlohtZ‘BOPéW Eéfélt@lbly extends the full
od," U S Patent 5,579, 83

. t )
cnrwaﬂ%aﬁ@nog theeeaf28round dbe t@ﬁeaqpepmg[ 5@4874{ oweoww%w“hm the
scpE n;glarﬁré’séht hehtidBid SRittRenaye & toldr6viBedhe Y more spaced tabs

asse Wien inserted into the connector
in b@s,@frmcqntmggus eirimfeeentialdlangeenbl y 110 is el ectrically

[Oé‘ﬁgpl ef‘ﬂetﬁgaﬂHg%s&é}ﬁblgolgﬁe%%d’fn_?ﬁ@%rébélﬁéuﬂ'@ehf?aleb W¥Handle 300.

Iy VI a ower C connect or asse
TheZpipreshandteed@hearc be madernf mgbEyoelaptionierhasd pastics a@d a preferred

m%}rﬁélqg alg Qst%nrﬂafélrlgF@h)!eﬁa\’vlt 9'3n?i9ﬁu°’s léyrFal 13hfsnlgzo%{s|%relbed in U.S.

er eby ‘can i nser asse
Patent e a@ 1364 ofYehoo)y asmiell as enttlﬂ iSc dPatentnAaplication nt1/348,684, filed

Then ,h r 1 ' I Lein with
Ja@?wggsﬁqﬁ;g&énngt Rﬁﬁ%gﬂ% )sgloof’]g i@slr}glloceigégs‘g ie heater
[0G%73 e nfTihg Hold]?]g rasmmblyaelemmsl thedipecam ¢3@ GOnigfto ttee working tip 150
conpector, .the,user, ull s 0 This i,s sho . fo .
socRafatSllant néde CRGuan RoployRiFioiRih s, S8fRvE haterial 220
safdiwithedeiresEanderst Fugharptheriioiding 28senatsly 940 desigiiddSudh that the
and daﬁscrl ed later in.this disclosure [

p{8 1SRO8 BRPRCEMAMERIRY 3 PHProdpen B8 KFeEiEigsion ahd replaced
Akl dearrbfefred tisgsémBly dfrHoMind theMys kapd 3Didh 58 ki

Wi EeentbltC d;a IBI%S% 0075] Q ti I érjap 130 I|5]ch Iudg] awor o

e“Gp}@r'sp‘Eﬁﬁtl%‘ﬁW&mcﬂéﬁﬂ GF“P|30n ring hergton & AFRY 18 aving a

pr&fnm§“ﬁ’aﬂg@”32(ﬂs| b!ro@i@!@&t ame $1BL K DG had et end rahqﬁhé}’f diameter
and exterior surfaces are shaped to conformto t

suffigiest troerelpgantheshesting Himityliti @ﬁe fer gxarmxle, fhﬁéemibeqand?e between
terf m’%na%rnh'rﬁlﬁd?gbﬂmﬁ?%nﬁ%f ‘BEH &ef ﬁﬁn be b@ﬂ&’ee‘iﬂ%?@e H?@Wﬂd twenty

arent to ose sKi int art such
mmha@dathet slpevesearpbe meglexf sédini@ps sieel| Abits 1ozwamer1cs thfa sleeve has

howmn in FIGS. 9, 14 and 15; a
in %\H/!gﬁﬁi@eél{;@gtgbgggf@@e%hom in FIG 10; and a knife-
[00%8je Tolfitdhe 4ip daoswﬂgelpéMelorvarkmaq[wmoememwmow made
li.p, . fl [ S
o g n el d s Sl B e tic" P My RS0 RA HE gp Bt 30 and then
over thensigmderirod pd&idnadvD pf thkewarking end: 50 ef theehdaling assembly 110.
circunfere t.her eof und the b [ .
TSV 55 235 SrIRE Sisve nf R Piadu g 325e8 R Ao i cap 130 ana
pulliny ein tlpbap a30minto theavdrkiag @adors0t A pumﬁo:he tbereslw ovarrtee tip cap
ac in.li of .a conti Ci r
13PRRghe Sfede a0 mnE et Trerace s riadse Rtion apflt he heating
asQerﬁbllyCMOfefsf §d#n ialFIG! BP Whehtiedded38Glace the tlp cap 130 is firmly held
as shown in FIG. 2 on the working end 150. To remove the tip cap 130 after it is worn
through soldering use, the nut 350 is unscrewed and the nut, sleeve 310 and tip cap 130
are removed. A replacement tip cap can then be fitted in place.
[0079] A first alternative holding assembly is the compressible gripping sleeve shown
at 370 in FIG. 5. Referring thereto, it can be seen that the sleeve 370 has a rearward
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The grip or handl e 300 can be nmade of rubber,
el astoners and plastics and a preferred nmaterial is a
w@b@stiiss7orat erial mixed with a antivirus mat er PEl/USZ0$/618610
is described in U S. Patent 6,710,304 (Yokoo), as well
as in U S. Patent Application 10/348,684, filed
January 22, 2003 éU S. Publication No, US 2002 010169
flangg 38¢ eoer?]onmrrn fediPRgtucingl fiats 390 which engagrdne an%edéso The

t|p3e39 faori CFYefEFéHIWSff\k@& ko B frém ekelofSthe telstive eavae! A@hbrt coil spring
heat conduction is provided through the conductiv

40fgaBrheasff m)tcsmedwaé Iﬁ’éﬁ'oﬂr@rt%éﬁﬁé@r370FuT’ﬁ'ﬁé}eeVFr§a70 and tip cap
135%@ Isli@ nﬂéml ?oﬂ&%é ﬁ)odﬁérh&'i‘@%%ﬂ(iﬁb hBaing Q@setnhtﬂy ‘149 and the

can easi f enoved y a user when worn throu

racbaldﬁxure ah@er%@tt@lc@aew 8T0 and dhe oripringef the mlbﬁrérmgegoo hold the

sle%%%?rﬁl‘a}ﬁe %Bk}ggltrgd ﬂot I‘T% r{em%gg"ﬂﬁ)e ﬁ&gaBWBB%teh;er@eéfw %7d8nd tip cap

cotribinativn areapsiieseaft qucbffh af/thegverkipg dipi 1) by thenyger 3\210 reglaced with

a rg-:-lrvpgﬁ :,gl‘tcesr;uq{;ﬁ‘\zI y grﬁe%’ﬁq g&ﬁe} F] 5@%@&35!@%\9@% Qﬁbé@eﬁ\%ﬁ% components.

[0G80] f & fusthanplternativeeisl aengmbresalblebmetmwvéeﬁ pr@iﬁera’alvwdelongated

cof e e P MBS 6B OO B 8 reamar

pottioa oﬂdtranestlgsbael130At The goil spm?gly d16riths armnsdpaegep%ridatab 420 at its
t 00781, T t
reagrL a1 30 WL InEe &P 1 R o PR FRReuIEPdBte Parrig 6 unit as
sh?\ﬁ? NOWIGRHE §IRl nt6s.thé rod bemahe%ear&ﬂthel @1d5ialbd42hmoit the coil spring
_ e over ap en ove
41pyie Fief i e beemaisd Safead 6 ghe Ralivasticot Bedhirtig sRgmoly 110,

anB fb@ed%@éﬁmﬁﬂd@'ség%'@t YhelBigs oﬂh@ gnﬁ@ 490 dnalystaledin®d tHeesection of
eeve 310 en%aetheflan 0 of the ti

theFlat PINETAES ERITE 0 Saen 3B OISO el BiaEs e spring i
hetﬁ tyHensien in %éi!@trhﬁ érﬂi tWéQTp daBeI dol lgtﬁé‘ébyl?épeﬁéglyt td in place on

sl eeve 310 and then thread onto the threaded portion
theBONHN0 £ TGS nfiteraativey. wu11@Sa@e§eéeWy. thergat, spging 410 and tip

caé\g‘@gh%% ﬁléﬁﬂg?é %s%@e%ﬁ?&téé ﬁ&}‘%nisg%h'ic‘f\ bid e BRY Lonnected

_ 20ntevvor I'ng end 150. To renove
togethertbysugable1dgaNSf ter it is worn through sol dering

[Oéhslg tT*F\% Iglgétlié)g%é tip légﬁger% @é‘ﬁvé Wt %‘ttweﬁty ‘?ﬁr‘ﬁe l't)’?sopreferably

A replacenent t
not hmgdnethfantmwty mipl sicee 4 Gitr'agj iA sfubjestedaltq dat miatlngethe Slnterlng

S [ .
m{fﬁjiadc tﬂg‘lgaéég Xr}_q Ee goest Fg? eér rsl%nljbgtdﬁd% n‘?ﬂen bﬁéﬁrﬁég expensive.
Fos emmsttshapes; Ihm slitee dan3atér bfatheabasearpmrrcg 2&@5 dkoudftwdGnm to ten

Los / 1 79363 ange 380. an one or_.nor .
Moot o TETeSs o 250 S A Eiraqu, MBCrPsigl Jgoeignt hundred
mlarﬂ@mdtdzrp Gtameﬂe"ﬂ@bly &asrﬁé@datﬂlwr@fmmaﬁi its evdrkirng fsurfate. eMhis solder
ve 370, A short ca .

piafing 1468 £3pc ot isaidle, Bech i BiRtos: TR reRBwE nehgrorRige portion of the
tip Cap@8e o'éﬁQaeadefﬂorhe Platéd 470 to prevent the solder coming up past the effective
working area of the tip cap 130. The tin plating 460 can be done before the chrome
plating 470 or after, or the tin plating may be performed by a user.

[0082] For a chisel type configuration such as shown in FIGS. 12 and 13, the solder
plating 460 thereon can extend rearward distance 480 of four mm but can vary from one
mm to ten mm. A preferred dimension is four mm with chromium plating 470 extending
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130 are slid into place along the rod portion 340 of

the heating assenbly 110 and the radial flexure of the
waebwstied7esl eeve 370 and the gripping of the coPdCT/BERIDFIQIS610

400 hold the sleeve in place on the rod 340. To renove

the tip cap 130, the sleeve 370 and tip cap

are Il e d o of the worKki
a §RPe8 Jop B dr S iial holcddh O fh B emsbhah n G, 13. The
intéfibrediankter 09 cah e fouPmenand fR extstios ldRpvateBZ 0 6RhelfRiINge can be
fvgengr%r abl e conponents. [0080] A further alternative is

npios RS ERTicaSiRdiRe. @chhO ndh &1G@B1 {4 8Rd dPo Higedigtgnsions can be

- 6.50.5, BRL5BAd 3hs Bepidedlsy RAGERGINGheldiS53® 94N 846150 and 560,
to the flange 280 or the rearward portion of the tip

regnastivedy. The coil spring 410 has a coil spring end tab
[0 atTH ! fhirl G874 @'3(?&% bEP a8t metdlGin 'cf?or?"f‘rﬁ)%& vﬁ 6?nby press

t_e sol erln Iron the Spring ti cap un t as
forming methedss| Taessnnethads ansvasious insefesed aanddaltem@attyednatenals are

degérlibe%%QtSQ r]trg{%e%%gbéurép“ ng 410 is fitted into the

on the collar 450 of the heating
[Oeﬂﬁerrtjl garn 1@, appréciptess thadl thenirtedory surfmienst thehtip iaps130 and the

exieify SBFAr vEIG SR InL R B3 ame Bl b lipteiSions. Even

€ spri I'S t
undem"pxmlﬂgdnammeturm@eequueg gapshelilt elogt tfetheitipncam 180ds simply

fﬂ%éﬁh tﬁ%\(’z/gﬂg@%{%ﬁﬂé Eh 1q§§grelgﬁ%et F\ wee%&r)ﬁcliu%%n‘?ypl Yo manufacture
thedtaepreaiselyedng, withuto ressitingrgabe waltild/be thst peshibitisgr Fogher, because
be nade agﬁt Wo. sep

41 d ti 13 ar at.e, .
i et B oA 680 Enee Bhentt e dbSito 4gp°C. meta
dlf&mdng\hll?cmm@a‘tah? [ceﬁﬁéﬂ areds ahgneé fwevilt Jfbrn §dbfha‘tit7r|€ét 449130 cannot

e ILve M to is rerera no
bel%‘ﬁ@%‘i“ﬁ”ﬂ\éf?’?%ﬁ’tffp ?IOHE@ ééét r ai g i s subj gct ed to
[0085]dU'Odh§e&th=ﬁ1tl§l meewersgnrrﬁnéﬁmi HavdHladdRE[SanRRAIGuB provides

di e needed to nmake it becones expensi ve.

fmF‘B? hﬁBEQO@HStﬁ@smafGrﬁ'é' &4 €71GaBhipchepansiwighad 'Ei%%’éen the tip cap 130
an@ptﬁé'\ﬂ&k #%tobf 1§@°UThé WM afEbhudtice rﬁmerla—thZ?]rB ﬁ\m@ss?cg full heat

can 0X| mat ee% WO mcrorret ers to ela
commw@pe@@t betwasnetheraspl {3haad she wioeing pclrisdg fHing forll of the

gabé ﬁwéf‘?&éﬁv@@n S %feq'fé%t cgﬁﬂ&tﬁ%ﬁ&%na“i’lﬂb nél%geﬁ@rlhe c3p 130 from

exa latin rearwar
cow@ﬁmngmed@olﬂﬁe atnldpih@ ammenfanpswllttmofdnetapdlﬁuedn@zoumog
ve
[Od%rsikl %fﬁaciribg'né ﬁg%ﬁtﬁk g?ﬂgé%nﬁﬂitg%%#hgl 29 & éd[s % be e, pigVided to fill
in thisngare rexabpleitiee tﬂaeertah Q%mam)batsudg aﬂ?cﬁ)f lbin aif11nem .gapraround a

ol Wi B4 R AGEA e Bk SPRRe 0. Thus,
whandhd@onddmﬂves olaterial @2Rats ead4@EQinghe spepificgmviekbentl34, the amount
o 5 DS, B e PR e T A B i TS can e
betweeard.OmgEnatd nQ gfarls, eatidandiengreféagtsty I @ingd@an be .1 to 1 gram. It
is difficult, though, to measure the precise amount needed. Further, the specific gravity
will differ according to the material or the amount used according to the size of the gap.

[0087] There are basically two types of heat conductive materials 220 which can be
used. One is the type that melts during use and the other is the type that is solid during
use. The type that melts during use, such as solder, more easily covers the gaps. I,
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LosAngel es/ 1 79363. 1a di stance 490 of six mmfor a
total length 494 of ten mmas shown in FIG 13. The

wo ndoenissro di anmet er 500 can be four nm and t he BXL/E51005/018610
di aneter 510 of the flange can be five mm For the
conical tip type, as shovvn in FIGS. 14 and 15, the

di mensi ons can be 6. 0.5, 7, 2.5 and 3.5 as depi cted
howveremsémﬁerqb!ﬁmmtéh%m cap 380 negds tabe replaceskyhen the solder is

in Eqﬁgl?ébt 4. yThlE;QQ%é&aLiEg%é Rble L's@lld?ﬁé% WA aRMtAerBEfe drops to

I njection no ress ormn
rowmttemasratura @@g tiveetim o2 1 &G]daﬁmt |b@l§ rpreém@eldmdarﬁllaced Examples

of Hebf BRllYRg Wﬁ%tg A?IQ:?Oa{h%t qﬁeﬁ?ﬁhﬁrﬁ uE?ta%t%N‘at Ht%'#@g point 232°C)

dlsclosure can be a
(hereafter MIP. QBQDQ,CSN@? HEh@ll Fi p8&€1}3 B.IIIKM Bn27 1¢)e Sk ECIbM.P. 227C),

S'\g%?f'%?ﬁg?q g’ﬂep V\%\r/@r} 3xact| ng En%rﬂjs %?ﬂ\??’nzﬁ%&? IN (M.P.

156€¢, remidde@ $M. Ry 233 Cui Tl'he&emnetals and hnetatl mpoysaqreme'raily called solders

(Bl T8 A S SRl B P b g soers
WhHée tHes @ Inyatandls \ard Dsetbit iscisatielr ithe tii@ypse woal Ipdwlder oopaste state when

Furt h th
anp i) oiheidafengig etingy Erapairee gp * L0GEn 40 S d Stgs meting
terﬂEeraﬂﬁ*ééllaréjpfeffétﬁéd)l@ M@Vént@h‘@Uéer&ierﬁ Ib@rried hindselfagigasreplacing the
he two wi | Fjo that the cagﬁgso canno

too Sk TERRTFT B Vot MAII9 (AP SIS, 18 Jhalsbe: TgiRg] 220 not react

eaWWU@éﬁdWamétQ@ @ﬁ&swy LSS theNcad et 2uFAES WhedNfhelted or
uni quely provides for the heat conductive material 220

matedi th@)oxtd@skﬂé”cé‘h/rﬁw&h(ﬂ‘ieﬂ“‘ﬁgf"\f\een the tip cap 130 and
oéé@ WOrHg é&hdb&ﬁ)e mariai %0 &ftbe FOAHURbEY 6 BFhE Whah appfied to the

vides for ful heat conducti ve contact between the
mrm;&umfage ghthe t«mcmﬂﬁongAtt@matlm where|apRepRrigteathe paterial can be

I
sois 4788 tRISHRE RS SRR b AR 8 appicaton to
the Sasidecbftthe tmeapqlidht Jbesinptdriat waof bergt anetali Mtbsa dew melting

terﬁé%%&tfr{e n&)ch[agoégc%ersﬁ)gyﬁ it c?l gté?)@tthér%ragé nl(n}aquaost? Is?lfiers that are

i Ve mater
miked wlruhsﬂtga@nd Boe cemanendially aveilahiet ektmh Z2h agrowster forh such as

S a . lmm r f
caftoey SahnymeCober BRENTBaitn g rafith ool BBecHlity gppetween
0. %Band T <0. 4&1143?’/mlh)9 Mun\unottheqammeerforﬁi tl@ZﬁanﬂsleI szalis preferably
avin specific gra 1.34, t f th
onfott Mehye BT vReRERg Mnl RS SRS i o Gel SO0 ahaiig, & Good heat
coRddtRIty.edrhea ec@ﬂibsh@nbﬁn/\ls@mnéhé)ﬂay Giddmgt @rgﬁﬁlcgsrcﬂwmts such as

oGO oL SRR BSpE 3208, 558 bl 2Bk AT a ot or o

paB@eﬁﬁfé A pastBer a deng/pensehsibtodiztidld thawid powlidrft@ide when applying
accordl ng to the material or the ampunt used according

othe €3 size of the gap. [0087] ~There are basically two
[068’9]65 Wheh 87 corRNEE m4RriBPI Y isah @ porilieMt8, i€ ash B inserted into

the tip cap 130 using a utensil such as a spoon or in a tablet form using one or more

tablets. When the conductive material 220 is in a paste state, it can be applied from a
squeeze tube, from an injection syringe, from a dropper or using a cotton swab. After
the gel has been inserted into the tip cap 130, the cap is pressed onto the end of the
working tip 150 until the all the gaps therebetween are filled.
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used. One is the type that nelts during use and the
other is the type that is solid during use. The type
WO bas/imsslda s duri ng use, such as sol der, nore eeSI/§2005/018610
covers the gaps. It, Page 14 of 40 LosAngeles/1
79363. 1lhowever, has the problemthat the tip cap 130
needs to be replaced when the solder is in a nelted
[0620}t e ThEheat iconthadtize Jeatetial 221 idegereodliycédsiarstovappty when in a gel

s ST Ao BB ST 8 MBS B 3P v

mateddl 220 mdthemthertabe is sdl.&eié’d)td insért thel gel dhatenial ints ebheacaap 130. It

is Smfér%ﬁ%@@)g ;@? ' 23%1?%5 g%hf fert-}gobo Mg @Z%ess I}lfeaz conductive

matetial - ﬂé@&lr’@%&t(ﬂ\% tiHel éidps abhhedEMdl (Wﬂ’\e d&BMan t8Mabapply enough
(P, 1380, TN (MP. 1560), and PB (MP. 237C). These

is and nmetal alloys are generally called solders

[Oéﬂice%eflﬁfpoﬁbn@él df providither CorkRBTRY Mabdrlay 220 @ahald anderstood
as in line solders or r|oaste so| ders, Vhen

frofm e igsPRN ASeshpvwy geperally Rt §Q0 19 S (10ey '%egeml'?g thereto, the tip
teﬁ@?‘\‘éﬁfre %trpl%%béctstbaﬂnﬁ*e ‘ﬁ@iﬁg tﬁ@f)He'a?@oanl‘tLbrp(rﬂﬂaf §6Ifoeﬁhe) and without

nmperature 1S ower netln

usingripe haamoeﬂﬁugtpé(tm doited ine) @ee phawrewith theetiiedn mﬁ/%tiﬁn herein.
[Ot?.fﬁignI ¢ aph %8 'vJasVWSBarES Woﬁﬂh@gregl.rﬂ% 5f'tﬁe MBlvihg t@@t@r tT@n@tactual tip

erretln rature, e nmateri al
temperatuseg tof @letlwqan Geype aT7n2M asz1$|thﬁ:éamﬁe§olderlng Iron were

t
R4 SHAREP AR, YIS B et b e core
warkingl Leadi tu;evmhomr using 2p9 heah cheduative matetiar  bhe fotherssample used
o R BREL Y TR B ARt b efBhdBe v Sn
Pblafmécte:?bd]dertvhee t&aa\pngsar# Grom dibmeter wasr ksedy Theotad tdnparature was
t i i .
ooty S5 3¢ Sk BuRMosE AL s i 46 &b winou
anl Maﬂebﬁd:]uwort eﬁperrﬁﬂlmmrsaiﬂ&blmw Midewerd-fed athe smgiealsolderlng
t here are pany paste s t
T VRIS BB SRS BTG (0 SPIeEng ageBan S8 iy tmes.
The oG Werk wasiéénersn %adsﬂwaentMeten by Ghe @@nmete@rplece cut on the
silver particles, and h eat con uctivit
COpRRIBHTACE. lBYeraefcP foepe(r B se g 'Prfe§'ﬂe°r Wjring board

(StistidVald BraRd t# € Thaetehfpepdtafe vt méaearetdono Wit Alumel-Chromel
m cronet ers. hird state is in a gel formhaving a

thgmo%atsp@bwalge@ Abputytwo e fepan thedi@pd®t ti on can be
[Ot??iﬂ .73 éé’rq'b@gségngﬁaﬁwc%r%ﬁhvm $hé Wahhphs Wi D8ds tl'ﬁs' l:@nductor is

X or paraffin wax he conductive materi al

supeni@s tpithe pther sagwie becawsp 4t thestert-up spepdés tastar; @? g@ mammum
teﬁw%%%§t+r§] é@ﬂgjh?Lgpgaggﬁp?%@ %f\a{}\%gﬁr%? e 5%%52%9%:&&1@ soldering is
lessat AsimallepEmpesature droposupeefegeadt éBerieralkyatheb@ temaparaties are set
beWée% 350°C to 400°C. Using for example solders that use 380°C, a greater effort is
needed to lower the tip temperature even just 10°C.

[0094] It is known that when a higher tip temperature is used, a greater amount of
erosion in the tip results, making for a shorter working life for the tip. This is shown in
the graph 620 of FIG. 17. For example, for Sn-0.7Cu when the tip temperature is
lowered from 400°C to 350°C, the amount of erosion is reduced by half. This makes it
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the tip cap 130 using a utensil such as a spoon or in
a tablet formusing one or nore tablets. Wen the
weonducisrve material 220 is in a paste state, PECT/USIN0ODEI8610
applied froma squeeze tube, froman injection
syringe, froma dropper or using a cotton swab. After
the gel has been inserted into the tip cap 130, the
pasajple $o pﬂxmudemeonp dife o appdoxahatehe twioe kasntprgi. p Thi0 characteristics

apufrgg%:noggﬁxg é &‘?atg&?ﬁ%bggélg?%@@ﬁ\?) %ga# g#& dSUCRaa% those of the

presnerdum\tenuen mAenerally ah¥inetal tiewdr lkdvieythe abiaectdristiepps ghown in the
when in a gel state than when in a powder form For
98R% i e, the squeeze tube is first filled with

[00®s]Er i AheR 2he _aipdehipemtmﬂ&elstlol\b@reds thR0 prebiets b? Wettﬁ'@rénd oxidizing
t IS re er

t he | material jnto t cap .1
15 Rk TRV WP SaREERGH HiohclesmReahEs Tudalc compounds,
bedweén Gies @0 patterat @ifcu! and2theO A Y &Xampié, Oanet h@rélndgs; to grow
at the end of _the cap than to not ap

|
thRkeror 16 CUB03 IPomARER S S RSB el dpl Anfidhe joint becomes
Ie@FHﬁHBI%' VAt et e§d>l@énr%29t I%ﬂ@r t@nb@iﬂﬁu‘?éé ﬁé’éj rrf rgrﬁd\)éﬂtages This is

aph as shown’ general ly ef erri

dqsaeb%ct & detadl @s ¢s tﬂéw@m @2@ % 'E'ﬁi r‘e73 ﬁéé'i‘e tJgpanese artidle entitied
USIaggstd?%Jbee% Q%dﬂz}glgéd #Fééesélele# Qn& Haﬁo oPREdd bQMtages of the

t he heat “conduct or [ine) are sh
SG?/lﬂQﬂﬂg henti phe a@thlwaswmun@fﬁdalah the[ O@@Z?W@PQ%H%% ‘Microjoining

a%ﬁsﬂ@@ﬁ@&ﬁ&@ SFEREFMNILS &N F%ﬁf&?épl%‘gén??&gé&% sponsored

eratures of a
byTM«:ZomlD)ngJ@pmynlsSwm mndapsol \Gelding) Society. wehe antisies wagchublished in

FRAEHGSL e, RBY SATPE Y RS AR BRBp 3 ecmalcay and

EIastrorgcsaWolhia@tZO@énduct ive material. The other sarrpl e

1OBF” B e o BB RaRe SL AN S B TR et o8 ded with 2

vasietW@‘rdeetrelrima)dnnwlead “reersvldtrainthe prefased amﬂenaTlaerrmaatlon of the
ture was conﬁ IIed b% settin

.te t he sal der,i n
Uy B W VAp AP TGS BE  nane AP ETieotfiouhave good
wé‘t@ﬁtltyclﬂﬁéi&ldéloés vdau?/@ gbtlbddréﬁtﬁkfe_rﬁéalﬁsﬂ:ﬁ@élbﬁgay\/\ﬂnbﬂen solder. An
a sin e solderin € solderin
% lﬁ%é\ﬁ @b&aﬁae hatdhasha gogf glé?tﬁ?\'btyf r%%ﬂ]%r'u\é@" \Ré% tips will have a
bettttér w%rébiimm@ shbRter %oty ives tME Krdivisy Hp8 maee ot ireA Gblatlng Others

centi neter one centi neter |ece cut on the copper
wilf nav%eéttqraw?émsﬂw%ﬁ bbisas werattlity aperdipaBitis made of iron plating.

[0@@72”‘” THeré &6 Ntwlr {;@?&F&d’%a‘té}%@%m&’teﬁaﬁg gy #kfe BjcdBdsolderability
he tenperature was neasure

Ianudﬁréa) @rr%ﬂ*e o torRdvide dNiAlley Sisen- Nwﬁﬁéuosamﬂmufa%e%y MIM and
S | pErdieloly Fe 10WLARL ( 19p 230 JReqTREc-T B ARY) (o) Fe-05 to
10ma. % Gie-Oct Her Switlipli-8. Théx aluewt. oA Ahey dtramt Coppepblistiel-Silver Alloy
miAFh&Ured(y MINFGndRIHERHY): preferably Fe-1wt. %Cu-0.4wt.%Ni-0.3wt. %Ag (Iron
- 1 weight percent Copper - 0.4 weight percent Nickel — 0.3 weight percent silver Alloy).
And materials that have good anti-erosion characteristics are Fe-0.05 to 1wt.%C (Iron-
Carbon Alloy manufactured by MIM and sintering); preferably Fe-0.4wt.%C (Iron — 0.4

weight percent Carbon Alioy ).
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tenperature i s higher by about 160C;, and (3) the
tenperature drop during soldering is less. A smaller

WO esvprIsature drop is preferred. CGenerally, therPeT/psS2005/018610
tenperatures are set between 350C to 400C. Using for
exanpl e sol ders that use 380 0C, a greater effort is
needed to lower the tip tenperature even just 10C.

[0098)94]in the pastktaavievanh e seider fornieyleading yp 2 epigeriag lipw tip, which

méd% Hﬁegoldgrl% G<C eI afd I@sfsoﬁti&ﬂafe t?@eqpt W%s Lprocessed with

for a shorter wor
chtqnpluandatmg at tbbcuemuand Dhmegwmhhngamemﬁ Untartunatelwafter a number

oSSR opd Bl R3S A TBARLALE ol p v n

the solderatehthe rehrdmiufrh plating K&ss wetl aBathe irbb matmfg) Further, most of the

ki SRORRSH e Ok Ao L AaSh tain

Thaguhe%rmnmmbyng pontmnra)f ﬂieascﬂdiertngom) bedordihg do thee phidr\drt can be

f
eatssFawal gt aly BrelhaicRRre ART it AR phbecihsoif Addaty, it was
dlfﬁ@ltst’@f)% cmotnhﬁn Qg to[&OQ&dueWmmoUhe gappbét%pﬁrtﬁé lsbldenng tip

probl| ens d
ang tbe i rnﬁ#ea@le FURBS. sf@r%re'.uﬁh&' é?atﬁlgg#%ﬁé%ﬁz' SeIugt plating is
knam % Eé&e%ﬁ@@#éﬁiﬁdar’ﬁ&?é’%rhéahﬁ of ﬁMrﬂénsﬁ)ahé efHer Gilihg thihgs.

and the tin; for exa are nore |ike

[0998] ¢ k&ccornlnglsos*a%ﬁneseawk@m@@ RjPYHRs f%noeétemﬂg,'vgap &g chromium
pldti‘ﬂlbgié tl?é‘grlérhﬁtl Sb@élflm9°ﬁ§mleeo?sa p1asiaippay &Sat?hgﬁﬁ used to spray

rng at | ower te erat ures has many advant ages
varpliss matertidss sughpasgi cerranuea& aqermgts and reetalsghaying Bigh melting points on

th%l/vgrcre tlb q?bh*?\/l%alel_ea lN@II SR HaE oo@aamﬁ@?lgn% the copper

ron ree ol der an
cof@a it cie SUSBh@ ﬁijhldast isteel langdnmolybdenuim t(Ms) e Bxamples of ceramics

snRRAG-G56s pBlipctObia; SUTROSUTEOMOY, BOUIA 93882, 2102 -

ol ogy ctroni cs
892(T00. TARORS 26%dMgDr ARCBY- A0%T§2iZDAg WM 1GR3, ZO2 -

a Society. The article was published in
4%%%'0%%'%%@?% 10t h Synposi um on M croj oi ni ng and
[0103 e miWiyerTasihg ceagnic aoating) cafqﬂatmgl the, ddhéslon &l ca2@Bbn resistance

One of . the adv nh aes of a.MM
t

of £ BoPTER b B DBEARL o0 (APIGRYGf* IsF 4BpLe Exafples of the
undér@béﬁhg{lﬁe' raac?k Ww%d&m Tﬁﬁhmapsp?rfa;z I‘cbetd\dgmh? Ihhaide hthe material
COHDOSI Ion. 0O e | cording to thne
pofsiisy aad A senird saaingpb e ARed thaar e 0ou
[o¥er abidindey tHey tepiiefifturendf N@nk %ﬁa;@@@é’tu’fge%l gérunaley too Iow to spray
er

agai nst erosion by nolten sol fa
cetao% g hENAReIE PN ISIA RGN PP CoBHED M 0P GipfePpgPplication
tecMniduehave a better wetability but shorter working

I'1ves than ordinary tips made of iron plating. O hers
[0102] The soldering iron tip can have a copper or copper alloy core havung a base

portion and the forwardly-extending portion 150. The end of the forwardly-extending
portion can have the tip cap 130 of the present invention releasably applied thereto.
The soldering iron tip 150 is first cleaned by degreasing, that is taking oil off its surface
using acetone and/or a degreasing agent.

[0103] The surface of the soldering iron tip 150 is then roughened using steel grit
blasting. The diameters of the steel grit particles are approximately 10-250um,
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wi |l have better working lives, but less wetability
than ordinary tips made of iron plating. [0097] There
wae@stivis7pref erred materials. Materials that heBUSMOE018610
solderability include (a) Fe- 2wt .%to 50wt.% N all oy
(I'ron-Ni ckel Al'loy manufactured by MM and sintering )
. Preferably Fe-10wmt.9%\i ( lron - 10 wei ercent
praferaklyl with) aoayeragp of elahtys Hincanco@ving-a -ten 5\!9 hardness. The output

of @eﬂbl ml\#gilnet c,oan]{ré)%pro/ﬂﬁ'naﬂli/ B¥twWeeh® to 4.0 kgf/cm2 ar&d the steel grit

ver All manuf actured b

pagic hia$trc@)1 bepfioe fbeutiery sc@nﬂm Alenthe biast, g Smeamonong soldering

wor&liltl@f(’%n be1 SYé‘éhg@tto ﬁng&er e st s vgrr]é) Rﬁrfﬁfé) glhgn@‘eﬁéé% left on the

suniaﬂeetheabe‘acmaan nat/eTigeJdeaang icamibesiopa byhetraichlastsst i cs

[0‘@4? Fel'oaar{% A nt 1gs ng?p&k tlnéqflgg@déhhﬁ M%&W%%Céa%rt?éjlnstalled

onOa dpmmnght\aqtme:am sfam bbbetNeleongy andPigehdridred rgd.  The injection

o 0950 S af 38 AL 7 b BEEL o B hufrs o

the”rapiﬁmhbeswdﬁrﬂgnrmgtnb esthel teefdeeatties of ﬁ@unb@esofattnednj@tﬁaon nozzle

t ti C ating. at th
reqedgs g 181t Ot R B, T VLR BY 6 A BylonArggbout three
cydled) wabelingofig moéﬁtelthemtr@mmgtbawsm theleft ke ana Bﬂg?é iohghe base
adual | y. corroded o r

ol Han 0 GNP doniss nerg Toaexaaple g SUBRAR i€ 8sdt as a spray

cotiriihB@tal, e bR matERatwalld hBee ativeiy uag RiyeSof SUEBYBL deposited
contain chlorine which can also corrode the chrom um

forigaghicngle- Thus, the chromium plating portion of the

[Oﬁ%der nﬂ%dércfbaﬁﬁ@ %H'b@gaptpﬁ’ed fethBrdupfacé ot tHeabhdRematigNto provide
not only by the chlorine flux, but also by

t he
a &trqmggba@taﬁs'omthﬁu RizRaNA-§prayed jRe; certing; pateriak olf Cﬁfﬁé“'c material is
spr‘é&é&@n Hhéi {&Bb&%gﬁsﬁ%t{eﬁg el $H?+éts|o?1 33Re B t‘éﬁ?urh‘ace of the

er|n ated material. Furt
baseh matenighcean hehweak s Thisdel especiallyr towr lir‘rlﬂ?)lpmduﬁg us@ fqﬁdkm ceramic

o BRI, S o o R 630400 SRS S8, may couse

exfoliation benaupe of theedifférencanf thietexpaasion eatlecag'cinst (crm beatunherefore,

thegpgggrrlggg%?d {9*9 Stbeg*lﬁqgeéccfaatlhg Ssggﬁg ﬂav%raggilé(x aﬁsml\ %'Fé Whicklis between

thataif ¢he &bpscsam:ig gl that afrtheshaseematdrial éng., rceppér$ MNiA20feCr can be
wor ki

o B Fa  E ee Fhen  us o e
resistppey uﬁd?éreoatmgl ard g1 SNR3BER 3% aCni766,SAIRYUE e 0.898dand (2 Co, N|32%
oo By BASDL A o SETRL S5 BT e P10t 1 4200 e

thaZlfmhet /éﬁ%@ﬁg as Qubtrifdd abov@%00, Al 203 - 409 Q2,
O G208, Zrd2 - 49%a0,

AN% an f[Zr 2 - Ce(B.
[01[0(‘}100]':'%% (R FRANBEr ANPIBSTBB APTA CORtING! ak B fRatefigemay cause the
sprYBE MABriANE be Por&. OTo ERSE Bt 83B¥E the holes specific coating agents can
be used herein as a sealant. Examples are SiO2 and ZrO2, and they can be hardened
by heating them at 180°C for thirty minutes.

[0107] In addition to SUS316 and Mo, Al, Ni, Cu, W, Ti perform well as the coated
metal material. The workable metals should be durable as to chlorine flux, not eaten
away by tin solder and be capable of being plated without any gaps between the
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of the cerami cs can be inproved if an undercoating is
first applied. Exanples of the undercoating are N -Cr,
wEMB3A667Cr - Mo. Thernmal spray coating nay nakeP€1®S2005/018610
mat eri al porous, and a sealing coating can be used to
close the holes. [0101] Since the tenperature of flane
spray coating is generally too |low to spray cer
SolgBreg b e pIgteg dnslelare oS RaleT ALFISS SHRU] NEEER Yy ERabilty as to

soldBe RagdrRiy SuthadPsUeal 6 @Hdt'l‘?ﬁa{?é dUstrong Qddfatior it on thelr surface.
soldering iron tip can have a copper or copper al

Theeifereh H\ﬁSﬁg'nateﬂa@éiqoe@tt make MRilh EompPURRT with dhe é'ﬁoqfntae solder

beBAldel d?ri'no]v'é&tab?—‘?)‘? ?ﬁ‘éiseotglpéJ‘Sf hefaneEH e BxéeRsl 'tHéQmatenal of the film
portion can have the tip cap 130 of the present

haying ertwestabilidy. cAk seramicspfn n@tdwatvaem@tablhtyrwéh seldger Hayever, metals
ars Sfbrol B ot gt Chot FARELN TR CRpellape Maleriaf
[0108)r edsi mgntienedt abdvel 6efanties advarftageousty dcm @os bave wattgbility with
sol'gfe a;l%uﬁ trpeyl%g nbga%ﬁ (gvregltigpﬁ?%gsés‘?ﬁeée%?l rf‘ltaf:e%l g*i'{ﬂso've this problem,
theamﬂadelpcp)atm)gl cant 8 gpdl@d289 nentiofed)abd&. ofrhamollowmg materials can be
usL$SAﬂ'8eel eell iﬁgﬁs. lpreferably with an average of

&f g# SFP"Evi ng a ten Morse hardness. The out put

of the blast machine can be approximately between 3.7

to 4.0 kgf/cnR, |and the steel grMeltrayPoiot ¢ bl ast can

be for about ten seconds. After [Degrddsast, |the surface

on the sol deri ngvatesial ti p can be|(Cémtgned t © purge the

steel fromthe g C I'T gteel | ft on the
surface the surf'&zg)g %5% ﬂg)e The—ct eam?..é'é can be done
by jet air blas{@% 0129% @p ythe%%ma spray
coating, the solgeoing iron tip 150 canxdgs|i nstal |l ed
on a spinni ng n'xgzﬁ ai betwe ifty and
five hundred rpin }*ng @é@ﬁwﬁén yozze .f@'dthe sprayed

mat eri al can be

Aosi ti oned about

one-hu

mllinmeters fronnjthe spinning so

deri ng145¢]

tenperature of

e Inside of the
0000 dearees

I N ect JL&’&

ANt 1

reaches 1,000 t@
Mone for about t
Jwavel i ng back to

sprayi ng can be
ri ght and then

LU, UUU uuyl A\ vre )

1
LILL L HI AU |

hr ee _cy262%

the | efisd

2d
bn tip. The

nozzl e

The
traveling
rom one

edge of the basge-sSordering iron
For exanpl e, wher—SUS316L as—a—SPray coati ng
material, the base material would have a twenty nm

[o1omyer N@fxt Idmrpbbbnidelrase E@ldeffn?glr@aﬁb capal3e.aré @b@&]be&n The Table

under coat | ng can be ap o the surface of the

oot 619 GHMPBYGEH GRHIE SN OR GEPteRH R NS ATo) Gfdhe Particies used in

thePRATRTRIPE BYHE rhéel ﬁé}ﬁélé @mtéﬂa& QIF)'C%b 130f THRNAMical axis of the Table
material is sprayed on the neta per) base

shaws elypes’ assigaed 4p diffesent combinatiops Qf Pé’[ﬁ'P'ﬁﬁc dlese, elggen types have
been given by way of example, but other preferred combinations may be used, within

I'p corg s t he ot her.

L HS O
9 OUJoC

the scope of the invention. The horizontal axis shows the types of powders actually
used in the composition of the metal powder sintered cap. Particle types can be broadly
classified into sintering base materials and sintering additives. At least one of iron (Fe),
nickel (Ni), and cobalt (Co) is chosen as the particles for the sintering base material.
Types 9 through 11 use only a sintering base material. In Types 1 through 8, in addition
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base material can be weak. This is especially true if

the product used for the ceramc top coating is used
waeaenidsrgh t enperatures (such as a sol deri ng) PEnUS2085018610

cause exfoliation because of the difference of the

expansi on rate agai nst the heat. Therefore, the

to B, nisr bR Beseamaliah ST Sasbive, PiCIgs. SHaBendpm at least one of
co I\ﬁt(b%sw& (‘A@f}‘ttlrp(Srl) hsorba$e), ARt &N (9 -de ,usé@pmeﬂﬂe top half of

can used for the under coati ng mate
eaplp fQW, ntﬁﬁlﬁﬁécﬁf’étbdr\i"%w%t rhe yapays B@'G'@é&sﬁgr WHB&?SPeCt to the total

S [

ﬁi:?:;:é()s/() ‘s‘\s‘(goﬁ‘tﬁms(yrfa”ﬂg{ MORkI tﬁfﬂtoﬁ?l" gal%lt}\ecr 'ﬂﬁft}f@%ﬁ%’?}gg g? ftted for Types 9
thrgh@i’eﬂt)o%reﬁhgwaam]bi?@ka@pl i ed using the same techm que

as that for the top coatingagglescribed above. [0106]

Fl ame spray coating or plasma spray coating of a

mar grial nmy. sceupetiaiie Ssprpyed nmat erial s.ﬁtdﬂ_b@orous

#e d dse ortdverafhe Bl ek °Xfedi FIE codhi g "HTent $E" | e
can |[be useéd herlein as ratse Iant éx les are Si and weight %
Zr O3, &hd|they can be har dened hy treating themaf . 6.8
180CC9#5®r thirty m nyt%ed ‘Mtﬁ?’] “H‘%“h ditidn to SUS316["5129
and [MlaAl, N, [ Cu, W ok befbormid) | as the -coated | om0
nmet dl smat érial .| The Workabl egpet aI§3 shoykd [be durabl e 93
ab tlo &l orihe [l ux, |worssehtenogvesroby @4 |sol'def and | -5
be capabl ¢ afp being pl ated| w thqut any gaps| bef ween 05
the |Pallg 1900 10 "Los As&gg?iﬁl es/1 719363. Isol deret'Pilp and| ©01-1.0
the jplaz ed amtefial. |The; nptesi al @l sp shoul d not have| s
wet tlafidi 1 yess | o ‘sol|deres Mat-epi|d0o%uch as SUS316 and| 15129

- Ti NavgZza|strong @xidatson| fsbmjomst heir surfacel 6.8
er efgoa) t hesle @At er®-8%| AO"AQtCieke netal lic (1.5-12.0)
n‘q vvizztch t heotiineof [ hessal der because of no 6.8

wet t abad)l 1 y©-5Thie §¥2% v (88 SHf - 98Pal %2%hn be used asg the | 05129
ngatjrlgé? of thel fil mlhawing no Wwettab{lity.| All 0.8 0.8
cer dmises do not| have |W&ft¥hbility with|sol der. Howdd&P, | ©320
nqgf | o100, clinar i or t o 190Qr m-oec at -t h nol t Af - -
||b» T :Jsaul \' 7 4\z.r.l T \.Il LY A4 1 (ATTT \J\J TAT _l. T} |~J\JI LIL LY \{I

aoNgsSien 10 shel cepper_imase matarial . [ [ OI08] _AS

ment i oned above, ceramics advant ageously do not have
[0148] t albiol ietxgmpie, hhe alodgronebtst int Type ticarad?3.2WhEed.5% | TCu/1.3% Ag.

ase ne t 0 ve t b t X
T RikEisdTRReTE 1 SN -gnE cameaneils, fe P ERToes Biel 0%, Ag:
0.5-2%l Oangntmbe‘bt Iy sesc 21 1hfellove ¢tk aame hmtaticther Thatamuogints of these

09 onen SO derln |ron tip .
palles st ba DECREIETVIRS WaBinehE SFETRY aat i crrahrol 1RE particles.
but mblsmt?rh@wdwnm@ uﬁﬁdﬂttﬁlﬁﬁs ?(Yuﬂ@d csbtthait%e €dtalt drlount of the sintering
cles used in the manu u
el materia 5| HiBele: (4poap) 8300 R ad (e dpiaharaout of sintering
addif®e Tablithis tR¥Srangy REFSY.0auvR@NeLhrt @xé’rhbf%ertﬁ@tamounts of sintering
conbi nations of particles. Here, eleven types _hav

additives in Type 2 may be determined within the ranges of Cu. 10- 38% and Ag: 2-20%,
but these are selected so that the totals thereof do not exceed 40%.
[0111]  WIith regard to iron particles, which constitute a sintering base material, iron is
an important (or indispensable) primary component for successful corrosion resistance.
Consequently, iron particles are used in all of Types 1-11, and, in Type 9, only iron

particles are used. However, as is also known from conventional iron-plating methods,
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been given by way of exanple, but other preferred
conbi nations nmay be used, within the scope of the
w0 nowentieon. The horizontal axis shows the typeBCD1S2005/018610
powders actually used in the conposition of the netal
powder sintered cap. Particle types can be broadly
classified into sintering base materials and sintering
impuritiesi indeon negativelytimpaet salderingnpgriasmange;ciyd thergfpre, digg powder

hagﬂﬁa"ﬁ &)I ngo%) f h§ |&J§°&%Ha§§55%h‘§ L&%@t foﬁ'tﬁec' ifoR" pdrfi@es. When the iron

ase nateri roug 11 use only a
pagticleseraveca bighepunityt &asisgs in Ihnrmrgdpmﬁ qectncaimndgcthnncan be avoided,

so%@%é %rﬂfoPrﬂgﬁcezgnﬁ 9 er?os%ﬁ?%leﬁ@gfl %&Epggnlﬁle sintered cap
si'n ase nma ral ve particles,
inaréaseen |If themomtpdrmiest cazrnemdérgewpetltle(scaf)lmpe:iitiesesuo;hﬂgs ¢arbon (C),

oy 3T gBBEINS b, TS PO hoAEB AR, PSS e e
pavtitie sluﬁredilbbdy: Inw/ bes @d, graateh trramsga%t whide i éhet pteaent embodiment,
IS sh ottom

| h
WL e G Uty TER Bl dh Pt s Boroef 1 D esE thang%.
[0B1RIWN NitkerpRietichéss anakﬁlbﬁltgﬁlﬂ@és Z/SFE;?ES a??aamlahle tcheices as sintering
% Fe %

Dagh I, Nitke JGE50Rh BeBRRNO IFS 1R QR MU & GRawp VIl of the

Peﬁ@de&aQ% 5% c6srdingtyl Offckedd paflicles2Und Theb&Ntpdrsied Qﬁave similar
pes 2-1 1 follow the sane notation. The anmounts of

chatABgEisiis 19 EPbRANIGE. A NGEORILCAR ¥l Hegh PR & papsitute materia

forPk&H, &ult %‘Hafa%@%tn&@%uﬁéfd? t@fthédéeopﬁ‘ér‘i 'pﬁh%fes QHﬁe iare emonstrated
sintering additive is used, this is adjusted so that

withheertain gompinatians dherepk é‘{lweélpaﬁgleéa%r@ Heade ayp¢%4 5, and 10;
cobhit Pér‘ﬂcl%@%ré inOfypE®: %9%88% 88l NETY M aRdayNt oOf

sintering ad velsvvl erange of 0.01-40%
[0 eXenii emtetrenb aaqmmrycmwsgubqﬂenrongp%@les|aﬂ§snlphel partlcles as

Sl A RS, BAgEe iRl ModdROhuf iquen soderng
petfhemarmealas qonmaee.nr witb lmtalmdedhlﬂme[memwmtqi nickel particles
oS frelelphi PO PRI faf Sooa B8 ATl Witk Siditos sow,
thepcornaion msrspemmem inferior and cekief corrasion pmgwsseesamdlance

ro4P4° S et dnterdd) UBEE." Which B ra periefess aaaCoRalf Bartces as
sniﬂEIWEgVBdise &?aterialsalQOmlotH)mte‘rabil’tymmvw’ﬂprwbolder corrosmn In this

cabdbis PrEEATe ATt ALt FobAL PORIClES: SHe0ba, 60 gatsrJhan 20%

If T0% iPsxprBaGd, iRfefolt sde&tinglparfolrh@fcePanirintreaayd BEstaesult.
urity of no less than 99.5%is used. for th(;_f

ol | et T Sharer pades 85 amiyeing Aidiveidupes 1. 3. 5.6,
ant 05 5% ohfy ifipPvER| sofitd Wt Uu@éllo@ﬁ%d%lt?% 88 sintered alloy

avoi ded, “sol deri ng erfornance i npr oved nd 't he
to §emsedyregrduerte llﬁﬂdawhq?ysrsmtemrag y\rfmf*e'lseqa(tr@awly efficient Liquid phase

sintering (in the case of copper) is a method wherein the sintering temperature is set to
greater than the melting point of copper, which is 1083°C, so that the copper is liquefied
during the sintering process. Preferably, 1-10% of copper particles are added; at less
than 1%, the effect is small, and at greater than 10% when liquid phase sintering occurs,

the formed product readily deforms as a result of local melting of the copper particles.
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increased. If the iron particles contain |arge
guantities of inpurities, such as carbon (C), oxygen

w@ ayos/1m8670 ogen (N), or hydrogen (H), the corr eBEDONINE018610
density of the metal particle sintered body may be no
greater than 90% while in the present enbodi nent,
whi ch uses high-purity iron powder, the density is

[01163 r e AsebieCa ﬁﬁtqf%%@”@maﬂ veuoh g[epterathan; 1% (of pf&PP%P%@C'eS are
ad884! nAPHL L%é@glt)) @S%%v@rl ﬁ‘PtlD%Uéés@b{h% t@ﬁ\%%ﬁre% set to less than

sintering rials and cobalt bel on
thet rreltmgowolgtr olugoppehiferhtheseasenspgiven labeye.t erprre@areﬁdmcthls manner,

thbth% é%?r%%foq' ?@éléfta &ﬁracﬁ@r‘r gtl'cgl ghﬁsp%llv%red the thermal

1SS Rave &I ar ¢ aracterls |cs
conpmmtlwd:y and taeldsoldenngrpe]focaanadwe;e imeprosved] makiag this suitable when

<o} Ptk Rl gkl ineR Lo OB R BEE! Furormors, i
Feetémsmm&reatadidy wontlalmreg aAangecaymmwf icoppert pagtice$ is bharaeterized by

artjcles are 4, al
lesS&l (qeL{ases ' é'a'a §§ Vg @%H %@P%olnaraélggg ‘i:oﬁ example, as
corhppesl t6 sunatiohlFe-50%1GL dﬂeyi\lhawngltaenradctabélcgosldumﬁwtyfof no greater

thady AR PGS HiRee Tabu ripied lpu S bbb Ronductiviy of 50%
IA®6! l'rhisméléwﬁ@hupqﬁ 8le6 bRspopRIaPforgiRe Mal a@ndmtmq/r deisvpreferable that
iron alone. In this case, thedaggunt of

noJBerE; @Paﬁoa(ae&aomerma&fé%san 999@5{%\3/ ﬁﬁ% i§gcepded, solder

cofrb8oRiRyetsegf ni ckel particles exceeds 50% the
corrosion resistance is inferior and sol der corrosi

[014 73 gr dissilwer is aised o5 a gintening adeitivey(es9-ni ¥esd!. & BoysS: and 7), a high-
deHQhFIhe B esu‘lté(%'?! ﬂ%?tdaﬁlb‘ésa&i“éi/egoé@b tremréf'li@qh%epia%e sintering at an

teri base materials ronote sinterabil
even myvefstgrr@@ra!@ne thap Nd!ﬂTQ)ﬁOPFPQT Ranicex aloae gre used. Thls is because

thefBlRE BhR of Sler ouRETAN gl o BLY, B IBBACIrRMNBAIER, in the Fe-

Cussiteead altpypbaviog adarge quaatityrafroopperdpartides deseribed above (Type 2),
[ h

anyqﬁ%@r’ | én—lé ?eLg%@l cﬂ%eﬁgﬁa%f?gg%f@eg Pﬁgm[égfnb a:fd Jﬂ%a"i‘ﬁ’clt? may b be used. It

is prefarableshatod.8€0%vef siveg patictesair| siver-coppeg badiclesi heyadded if 20%

. Fe- e produced due to liquid

IS ?J’ngéei %‘iﬁ%ﬁa Co%%{%rhgfé; extrenely efficient. Liquid

[Oﬂisatse Ifstirm&md:leg afg unsetdms a:anatermg addjtive (Jypes3)asatdetinglperformance

t t Lt
s {RERVEhe AGTETTR pBHE Bf REbApEN MaiEnPobl S5238CC: gpid phase
sintdritly ddmebecasHi@Ved &t dnl ayeafiower tdldfplemurfehen?eermsedsﬂ atgling tin particles

in Birfoannan | oaiso eHaivedp S coRpT G des SRLFIver paficis at the same

tim@ a3 Typdran I-Wév%h@ﬂs'ﬁréféréblé)fba@dﬁ Ao Riceé ithidh S%Cdfftifﬁ particles. If
the forined product readily ornse as a result of

thws GEWUNs) Q’?Cﬁed‘%ﬁ the, @%@Jw@clmm%v Dedy pggaMes werk A5 a result of
8&5&‘3%@&4 as FA8R3 wHithldBlfored-e- Cu sintered alloy, in

tgreater t han 10% of copper particles are_added, ,
[Mﬂ@} béf bewn pattisiesopre Moo \as the $inteing @gditivet Hype 4 boron is

intt RIRSRAditifd mdRY thePirb® Yrold8Bments, furthering mutual diffusion of the
solids within each other, allowing sintering at the relatively low temperature of 1100°C.
Adding a small amount of boron particles has the advantage of having substantially no
negative effect on soldering performance, and it is preferable that 0.01-1% be added. At
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the nelting point of copper for the reasons given

above. If prepared in this manner, while the corrosion
WO e®satlsmnce characteristics are slightly | oweredr/usiees/018610

thermal conductivity and the sol dering perfornmance are

i mproved, making this suitable when sol dering

performance is nore inportant than corrosion

petcestagegess thamy tiserthe edfect 1 smalh-and & the JRAgT Andogf the range is

ex&%@fe@' ﬂ'ienQ)lé’erln@r ;S@‘fo?ﬂ@HéE teMds @8 RieSrioPae! 116 |RBlitioh to adding boron
haracteri zed By | esser decreases in thermal

paa@muekone. P@rtickisn of Allays sentainieg Poremy sish s Ee-Byparticles, Ni-B
paﬁfémabﬁéuté’ Jélgglrﬁé\y 5&€2a894 Cu al |l oys having an
ectrical conductivity of no greater than 20% | ACS,
[0t20dse |fFéPm1'9leaﬁ¢|bérQa&%a0ﬂ 637508 HAiclesiagh Used @sr A ceintering additive
(T;‘é)%n%o?rié %é]rrg SI %ﬁéer{rdr%gﬁ tg%— Eg@g{uﬁ%%h c?Bst!?ﬂ'ppis'g?eé"dysﬂ"hproved and
theplife tizaradf Qantbaagreatby exterdachan 40% of copper part| cles
ad ; per
[Oﬂelllr og‘?\gnmlgﬁac eglsclcleésé b{eéfl%th? fsﬁgﬁﬁﬁg?% 5\8&3@‘? Is and the sintering
addntmésedesrglbadd:bbwew@ahl;g haver ynmtlcle se @& no5gre6teralnah yq hundred
nsit tered all can be.achj eyed as
At gio trellidin L TR e 9 BB, R BRly e 8 utrafine
patt@ra@e(frmt W, ﬁah@@@rﬂ&%@; GBZ@Bmgrsu@ﬁrstﬂamrﬂ@taabamaeﬁ,rtﬁe density of the
used. This is because t i

e neltin ol nt .of silver
matehRariaIR SteTRA DA SR Increased s Wl g5 1 GPrBRian reistance and
sofdBAng Berférharicat er ed aI | oy, having a Iarge quantity of

per particles described above (Type . 2), an Ag-28%

0121 o Bethad ofcRpRITAUFRD theosRigeTingu ok ik (638 15 BPW described. In a
fi rs'?@ etp' meeslﬁﬁﬁn#)Saé@ﬁQterﬂat the siRfepihg 'zaBltife (41 a anée?&&iﬁnfve agent)

ver particles or silver-coppef particles be ad
are mlwom [AgMERE eI@opeaeCOpd@@RmthI@ MixtHEs IS iPRRYSEIES wldqdom faqress mold,

an |%Eﬁ&gffﬂ§li 'ocfr R Iﬁ(Eet&ﬁ?@r@@er‘? bafhﬁéétnghég%} | MRe shape of the

dering' per nce is
greammmmmztlls sougblyrsimilan ta theshape owm?esqldai@gpmmw o#p. Thereafter,

thézgl%gh do \'ll'@lé' FIS%%% 3??3&?{%%@?%&%& %glﬂlfoﬁ%;t@?i f;f]\te §tBen compact is

en 1o Erature.
sirmred irch emmoxldaltws atlmapeere atta p@dat%mlwﬁﬁtempeméured%@m 300°C) to

for etglgge}rrﬁclé:.ﬁﬁzergg %ﬂé \}'Efr;l f&?r{h t%bpﬁw&a‘é?éa}glg éﬁ?gﬁ?neg dto match to
thensnldm‘frtg ltdraﬂp add tof cdmpletpahé saltierdng irdn tigncap.anount i s
[O%EE %grﬂsn ﬁm§otl%rm§gr:9b3@|n%§8|@rﬁhg\ggerﬁgéﬁgurgmr%“des flexibility
in A ehémﬁ@%dd%l_lbtwbgé sl(@l_pdmr mpﬁagimbe@ Weichais eclaseetd the f”lhbleshape S0
i.ng additi oron is interstiti
thel; el GUBCRABORERS FUR ot Eisyel reies Siialesr | yrthermore, as
compb#é@ totédifitien prdcedseshr is abt HecedshR 1 I@@éthh@tdﬁ@n compact to the
| ow ng sintering at the relatively lowte

er at ur
meHingIROI00RS R Vi EecReg essrpawiit &rensEmoseshand Hiegnvironmental

impad. tites asManiRerargé p?@éé‘sglﬁgsér%ﬂ avhah |cMn\Fé?1t|BﬁQIqunV|§1atmg was
effect on soldering performance, and it is preferab

useq,45 Not pecessape eaMifNental damage is reduced, allowing for energy savings
and mass production.

[0124] The molding indicated in the second step can be pressureless molding,
wherein pressure is not applied. On the other hand, pressure molding increases the
density of the green compact, which allows for an increase in the density of the sintered
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Page 23 of 40 LosAngel es/1 79363. 1percent ages | ess

than this, the effect is small, and if the upper end
w@boosheserange i s exceeded, the sol dering perf oPEEIS®05/018610

tends to deteriorate. In addition to adding boron

particles al one, partl cles of alloys containi ng bor on,
or Cu-

méfé‘? aﬂﬁléz §m?ér8&”bto'dg 4l i[ifbl@@ﬂ)[ﬁ%scegg% tering IS Léqeg § igopossible to
aqhﬁeveaabvatqbazattod:e sintered brsdydwith an eivenh drigheg @@h:bnyl VEiquid phase

S5 £ o ST 105 ol e D e pas
retm‘melbelog/r ewditing @oint n@depper| ﬁéﬁ&bsThmmp@klcléar NgC28% Cu eutectic

peiiee BiigHT P PBL S PR I e gt Tl eang sintering is
pepformied Iatatesrnpmamfes"Iﬂgl(j&rQﬁéleﬂwehé aelfingPpdintgdr ed nm

10828 & 8Be} e 2lus padiishcabamee B frensitengg base materia

pamﬂés peéfoid ﬁﬂe§§l)re @Epplfeldn eelgtely I§F§é| dapsedréforpdd | &f’té?'sthe > pressure
he netal particle sintered body c

d t
mpl Hgngetg@?ﬂn “ﬂé?qsea@af%'é' eartictesi and ﬂ@sls@ﬁ%[ﬁ@ea%ﬁ\/e partlcles are
plésﬂicﬂw HéYarmed fs@rd§9t6% flatfehed] brih rg‘i?gf {}%dpé?‘flcles mto close contact with

manuf'acturing the soldering iro
eagbsethept leaviagf small gapép Aftes |§Mﬁ enhaag @ateeng as a result of

re?%t%hia’ﬁon frassifte At Bé@m@%ﬁ’iat bé(rﬁcleé‘@%v@lég'ldntﬂg gaps are filled by the

ditive' agent emxe na nx
sigeng additive makttQﬁSe whichhinsseasee finehessd iThearepsers Somthiisjs that, in

addftiohNo mé %Ild'@lt% @ﬁug&? dr! K b%shet'rga:t%ﬂai r%'ﬁsgg%tth?rgselves the

conmpact (shapin hape” of
sinteringhagditivenparticles anglhat thleaqmtemﬁg temeperaiute rwetting ltnmsht@ng base

8] PREREE e 58 BB PG S BBV 60R A8 reuit o
sugface dension.n la additicx ta produeingt wﬁphtgtﬁde&tsltﬁl metal particle sintered
i AT LERE S GHR L ——
thévebly savingradrgned to mat ch to the soldering i rggzgl p

108, o F SR e haHTRE"S M Telah paileliage h baithe body can be
further aéHapédybyprpﬁéfbﬂﬁSfofdlr@(loblddvﬁd!ér 'fBrg'u{gS ab %@Lm Cafbd produce the
soﬁ”o E eto be produced which i's close t

PHAY '%Oﬁ'a o FnHOU REI aRRATRRY Wg”lﬂséc:é'ﬁ'bﬁcbé;n dbﬁh qufrom this
dlsfclﬁél;llﬁ‘e(?dB}a Usﬁgﬁtﬁesﬁ! BtHoak efe fﬁ@@a@%a%ﬂé@ beﬁe&PﬁE}{a‘?ﬁ%%s can be

sol uti1 on processes, It Is no necessary to

re%é@néé%ae'ﬁwke&qnﬁéy theretiyriacrasest of iron, which
[o1Zfucatetrd aé‘é%l’é‘ilp ‘%Ep ‘ﬁﬂfe”ngéfn SR pfBsh h@%sed for both soldering and

envi r onnen I np since di sc
desplderingsirom to%cﬁx«%{ﬁp‘ﬁﬁ@lﬁ timﬂnmtor damldemnmtqolsaaner@qmsm FIGS.

18:@931096'd§hd0ﬁ lnr]ﬁéeﬁggs;é(gegér]géﬁ@gﬁ‘}@ 151%@% 3 §iS cap 710 (having a
cerpjfajdqp@mngn714) a heating core 720 (which includes the working end), the heater
and sensor 730, the fixing pipe or sleeve 740, the nut 750, the threaded member 760
(integrally formed with the sleeve), the stainless steel suction pipe 770 through which
suction force is applied through a filter (not shown) by means of a vacuum pump (aiso
not shown). An alternative embodiment is shown generally at 800 in FIG. 19. Referring
thereto, the tip cap 810, the core 820, the stainless steel suction pipe 830, the sleeve
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[0124] The nolding indicated in the second step can be
pressurel ess nol ding, wherein pressure is not applied.
w@osheseot her hand, pressure nol di ng i ncr easesPCES2005/018610
density of the green conpact, which allows for an
increase in the density of the S|ntered Page 24 of 40
LosAn eles/1 7936 nmet |cIe t er ed. body.
B48nand 1hd SENGRIi APchRGQaT SBR(ale | gve. BEtRETGe sy Gadé to U'S. Patent

4m1qwsﬁ,g1@§)t1l eve a netal particl e si nter ed body
th an even higher density. Liquid phase sinterin

[Ob?%t mdalmeatéﬁentop%rpwﬂme% replacegbledcar PN the fewﬁrfértqgn?ged end of

theaf?&' tbleVi€ to )ﬁ‘ﬂivfcfe & Pepladadledtip Rt M(ﬂlﬁéﬁhé 't|?9:opé’hé’éured within the
Elger particles, silver particles,
CaEut

8 ihasptet a@vaéwéaqeegverclhecrepaepéblattm éarnﬁml@dlmﬁnﬁs discussed
abB@é tn‘\ Gh&S thddddef Sdlh\éﬁ?@ re ﬁfrr'\é?ﬁldn%l F%ﬁrdf QR4 accuracies

tenperatures the nelting polnts.
be{vmlezrsqhevmmﬁacemfethe mgpa@mi thweutparfaqecpfsﬁw&atﬂe corecedf they are not

ac%&g 9; Qﬁap%dnér% Pfﬂ@ed'g re | VeP@Me@ﬁrtﬁéﬁl Wil tpeefo‘?l?'@gjh%e&ucmg the

ure 1s ap arge gaps are ]
heaf d;cmdut:tlmtypfrm stlme eomﬂrd:or@ ta the wonkmrsun@cbaﬁéher&ae.r iAgdditionally,

R4 B PRI, L GO 1 9, g, b

the Wall paa:ltnes‘se!soﬁ the dowérassat condwtive waps caaudi betiheneaber to maintain
After liquid phase sintering, as a

sollldeaVi Fg qr} $ _ : |
UL PP &5’?’8@ lization, the sintering base
[012®] er iTaus peférring ¢S FUB 020, tha deplliceadiptip 900 Haisld eab BY0, such as a

S SRS B LS B Sl SR SR e A cotac

suffie: 980] th Migdtenistidirhest arplgiart e HiaRRe M hidtes agalnst the (flat
particles thensel ves, the si ntgrl ng.addi tive partic

plafgrk Sufaden84; o1 the hgateersiravar B2, TBe chedier pleeve 9 0" shown

suﬁbtﬁ‘r‘id?ﬁ%rﬂtge %%%rrggoeéh@a RMpdraturs sebdrl 7@ tast iBeagai@nt from the
time t gaps are filled by this liquid as a result

f
premwsb/c@e&ceheqi @mboﬂﬁneﬁau tThGnt'R 80%@6@9 redeasably Secured to the fat
28 Barfeiasiritie %E@ér* PP ahy Pﬂh% téérmlc?.[e%darﬂo&ﬂngffucﬂdn@lﬂléélosed herein

pase sinterin or sinte at relativel

for|theweeplacaaple e&mrebodlmﬁetsmpm%\gou!ﬁéaeg%ppa[mz?@pne skilled in the
|
oo P o (BBl R kBl BRRATH Pic. 01 anc wil be

dlSpuﬁe@lrlmerorgl ng or powder forging at 300-500 OC to
[Oﬂogdu‘ﬁ Ehﬁesﬁblgsmgj:q?: é(gf ag' Flﬁ&l%ﬁje F‘1\@U|2g) H§s a simple planar

arent -t o't rom t
codhasmmiacee%OEfpr oartactinghtbs eﬁroneohtb\dsheatdtesléeweeeif,h@ provide efficient

vities bet n.th tigles c apd _t .
BB BRETES redBr B0 b Mg Bc e TP r 7 hiRBe altif sintered
cap earicetheaipl eoré i9p0 zap bemiadd bbeoppenceptppeanlidy silserorfaosilver alloy.

bot h l.dering and, desol deri.ng topl s. anpl es of .
Tl 9004 % EPPIAGRBICI SR T Bo SRS 1 Bhe e IRCRTL, cepgdescrived
abawd th& tipHoDBar be fdxpensivels repldesivMtrsutngpliacing theGensor heater,
when t eg b%cgmtels o?r{{l P Zé ?ng QS‘X Ibggsoﬁd individually packaged or multiple tips
in a single package or container.

[0131] The planar surfaces 930, 940 between the tip core and heater sleeve contact

directly without any gaps in between. An additional heat conductive material
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central opening 714), a heating core 720 (which
i ncl udes the working end), the heater and sensor 730,
wo b@sfiiserng pi pe or sleeve 740, the nut 750, tPET/US2005/018610
t hreaded nenber 760 (integrally fornmed with the
sl eeve), the stainless steel suction pipe 770 through

SR RS SRR R Rt g am e

sledveare &reibly hmdbaxgeﬂmnun clsssbmvﬁactgener ally at 800 in

19. Ref t the ti ap.810Q, the core . .
OB RSSO G e By S B AR b BB rieo it
refém&:eZﬁ') PGSt @126 ArThe! ca;@ha’b%@eéﬁéampaﬁtdg‘lm% pl%rp%r'&d by metal

shown erence i s.m

inBafouh ol > T8 ot RsIoNs, hyine [OASEpORGETR I dhe aeeh compact are

diguleneddh ﬂgSaAlpﬁﬁ&aﬁﬁﬁENB emmrg cm tphensfh@evw dstmmmé A1, and
p core IS to g ovid rep aceabl e ti

algt S chpibaiion N, Tsb S5 BOE\Rubishid #5 WS P01 18761 AT npreferred
exbh'@lé‘@i’ 8hé %d&i’rﬁéntt&ethé %hﬂﬁ)@ﬁ‘i@h@ id FB-1040u-oE2aNi- U%%@g Metal

di scussed above in that those enbodi nents reqU|re
POWOREN 980 $HFD 28 FOPREDH CoRRELAIRY @rssllyet Ve IPresRed; lntcetnea@ap -shaped

gr&én E&ﬁ{)& panﬁrgi’fnhfﬂé‘nébﬁggr cﬁtg% tggeﬂ'\@ve fnsfe gﬁcgf%ethfpé\pc?éfs only, a

are not accur at el shape nensi one
Comémlxtnmwnetal pewflgispangl, bineera candet Lmdhe'éhe compact filled with

th& EB?HEJ L] by sfrft@r‘ghtdqy%d%‘? Gt aﬁPFo‘?arﬁé’te@hFAO‘ﬁmd('Jhg he mold 990, as

ace o the cap ona configurati
shownimEIGR&posite tip heater cartridges nust be

[Oﬂﬁj ! C'lg% dco?ﬁéeég\ﬁdérg%émwt?é Ebﬁ 695 %ﬁg§llztf({ Qﬁ%\fvﬁgetfmﬁ cap’s inner

caps cannot D& i'ncrease
cosfiguratiom g ereafteyethedacm suréace] F 1RO tofprrsore af therdapgppening end is

e 80 8 AL B H R A S e e or
forging mmmneQZA)ddlmmd?atchﬂr@f cllsr gnﬁdmg][ﬁaadie Lﬁfdf iflgeedyd0, in

n e .
ol ERBR R Pired et melioEiamaigaghEn s eio form the tip

cord ﬁet\/ahd?ﬂ'a@n ‘ddut’ thealefadenGE‘éQCQEQ by %oﬁ\m’iﬁanﬁlwdn%létmgw
erature sensor 970 as iIs

960
otH o L35, reRiTinado g1y 28 161 bl APDSS comstomitia orward working
end o2 this fip e &rﬁép&@xnhﬂt&?%foyﬂfﬁﬁﬁi&@rﬁefe% ik Edrdine layer 1010 is

pl anar surface of the sleeve el/ of the techniques
p'aé% exeapt tanutbe; werking; RAtiens et thee Rﬂcﬁpf drhig peatingpprasessran be the

frebseRRodr BRIy 88188l woul d be apparent to one
saskl ISI ed in thcaé}é\rt forr?gjt%ss repl aceable tip

(0436 o0 iAferRativen er moémsa%on%t%thgm and wprkingzend aaghawnlin FIG. 20
wilPSow 'b%%é%ér%iad 34 GFst Md¥RQlion E‘Wustrtatk’q ﬁ(ﬁlﬁeﬁhn‘i’t éHoQ/sgePQp having

as illustrated in FIG 2 as a si anar conta
a tapered der gguca)oecesni G whqetm@eftamied @rhg lehaanhizmapproximately 90°

to F8®EVfhis)ebhstRichSrPY oUieS Bl ihfeP Bbntact area between the tip and the heater
sleeve than that of the flat planar surfaces as shown in FIG. 20.

[0137] A further alternative or modification is illustrated in FIG. 20. Referring thereto,
the tip has cylindrical bore 1030 for contacting with a cylindrical projection 1040 of the
heater sleeve. The sensor 1050 can advantageously be positioned in this projection.
This construction provides excellent heat response time because the closer the distance
between the sensor and the tip working portion, the faster the sensor detects the
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heat conduction fromthe heater 960 to the tip. The

tip cap 910 can be a MM sintered cap, and the tip
w@ene/185600 can be made of copper, a copper all oORCT/B81008018610

or a silver alloy. The tip 900 is a repl aceabl e

component. Simlar to the replaceable cap described

above, the tip 900 can be i nexpensiv

tergperakie at dig wr'ﬂrgg PREICSRHE HReane Pea\w{%ﬁaﬁﬁt@m% made. This is

shgﬁﬁq{m@g\@@rhndﬁye tips can be sold individually
aged or nultiple tips in_a slng)e(7 packa e or

[0 t a feiFther ajtpsrlthn%lllystaﬂa@ insblG% nd refetapsgis hereby
ma‘d%qﬁtl\he&a?P %%gg%guoh@égﬁi NB! £68%4, 896“ |sﬁ’éd §fh‘s\/2004-02321 32 A1,

out any n between. ti onal
Thiscachadimest ineltides an elaagetezw (of rld@ﬁ)L"@@ﬂM’éhé@ﬁm&r sleeve which fits

mtg %3§3$rejs BH@%@W Pﬁé%@@ ( gaﬁ 1078 i Yhd ?@fﬁva#ds sﬁﬁ%{eyof the tip,

req Ire eeve are r1orci )
mdnelsdemﬁgailtyrtbe dore. c|Tdas§en@gmslat:matip@mmtamsﬁhed@s'@ & gonsistent tip

on R 35 E b i, B oAbl T8 BB o

iron® ap avdll &7forinmnghefthsaderng inetsal Ini H@tﬂ@ﬁ rtoé deatpr assembly is

bR P e SR ) vAG AT, W 888 e an slcti

reslklﬁéﬁdewai@heatep L&Hnrlﬁbedmﬁg&r USoﬂigg M%égelr#hslwoaw e apparent to
S on |

tno3gkilge T At ARSRTRenererely el 0-3rP et SBad fdMvazaki

[om‘ga\:j hes\lt@ggagoih tcdﬁﬁﬁﬁue% foe- rﬁﬂ(@nfa@tuﬁﬂ@ll the. 38geer ll’tzbt abre are now
0 ers or siilyv

d'sawzse,s'r Releig ot @5 E%?tgﬂ Egr @Mﬁ%a&?we&dao the (sintered

MIfH) 'EﬁbtﬁﬂGOW{e‘x‘néilvélyeEr%dmbﬁé&bbﬁder daﬂSTdee@éi)o@Ed'U?Jt Alth and into the
powder s onl t)(y@ a cogPound m xture of netal E)owders and

cab. nadbseapaniiyh the JeeitedTRePREs ngsHc Pe fsalidifigd \Within the cap by cooling,
wﬂHQMﬂﬁére%?@or?rﬁn& 'aH)f ﬁﬁé’é& @Blerbea%"s'tfé%één ﬁ@@aﬁ@d@?@'sﬁh?ﬂed copper

hown I n

coreheRefespwe lp&ﬁd@?ysmﬁde tté |Unst ﬂéteﬂbﬂ) 3990 8ar{Remane),i whigh discloses
the{ sﬁéé;p%\"’bé‘ﬁmgrb?ace A ®e TN 8f 4 HBn e&ﬁ‘f@@ést §didering iron.

aqe S the copper core at openi ng
049l | YVithmdefetanchetoaFish.adhr It éme been @lrscaswir ab@v:,e Hiati thg copper

po&%éf?ﬁbﬁe Weﬁtgd ln%lt%ﬁéo "%%Qﬁ tr%f c %r%l%g f@ﬁpﬁen&een compact.
Omtredatter haiB4 nmnuta;:mrpngeﬁethpdmsaishmvmm Fi& 3feishtedsiofer the cap
102@%% ﬂ@%ﬁ' Ei%&quiihhggﬁede?idgﬁgggo C%})bgle Bé\kc? aCFLceblhﬁérsﬁompound (or
coppeTvVat icoppér blogk). plAfter rthe ddbﬂ)éﬁbowaet loy, corrqfoaundl mixedowith the
ol hpes b aer s 8 1R FoE 35 kLD B ETEY o simres
to fneittahdrsézfma’ce%@pqénur@fdé:bf teecdpayRéefeldhte is $1ow miaed to FIGS. 30
anggﬁgte \EE\%{%E} %@g@ggéghnrggﬁgiéil %gat?rﬁg t lilﬁe ttllploco(;éa1 I?s manu?actured by the
melting of the copper powder, the compound, rod or a block consisting of good heat
conductive materials, such as copper, copper alloy or silver, within the sintered cap by
heating in a furnace under a vacuum or a reduced atmosphere.

[0141] FIG. 32 illustrates steps in a process of forging a copper block into a sintered
MIM cap with a press machine. As shown, a copper block 1130 is positioned in the cap
which is held in a mold 1140, and a pressing force 1150 is exerted on the copper block.
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same as that for ordinary soldering tips. [0136]
Alternatives or nodifications to the tip and worKki ng
weoasassezhown in FIG 20 will now be descri bedpCHUS1005018610
nodification is illustrated in FIG 24. It shows a tip
having a tapered (or conical) recess 1020 wherein the

ered angl e, can .he appro tely,90 to 1 hi .
ThisoREDF fc TRAITIACBAT B8 SR o SyBsetishitac PEsed 1BR Rulg the desired
cohfifiratidn i8nskettbe dgﬁﬁk?fhesﬂoﬁ%\aﬁab@wfdrh\aﬂ\eodeslirbe dohfduration, such

planar surfaces_as shown In F’Irg B‘] A further
as @ qopicahsyacess Hvtiatectinthe thfss'q’q Pflfsl £l e cpiedaceo.

[of3 er 933 NBsRates ahMtetddbveasFIY | 32nWhére a Bﬁéf&ni'éb%bpper mass
fof contacting with a cylindrical fé 1Jectl on 1040 o

11708 prsdfianeddn & eap, Whichsis helsyin 20%0 &Oathaa@@éa@worce 1190
ha@f HH@'JésPQ(?Q:or\F‘%GrQLeat ?#e%géd %gamgml'ﬁe fopnst fHéCﬂétoéhrface of the

provi des excel esponse tinme because
prefouasst canper m@tsatn@eesﬁeﬁwmnpema%tﬁ%sewﬁqmﬁnfewmp the cap. The

oo LRy Skt SO B oF i Sorn 10,2

shows lai prgcqmr wheneirothet ¢npper porenid formaed by aafdfaing methed with a press

3, AL FIF R ALl 08P L Bhodhes g 110

positionec:inethencap asd learethe mmber ttockts dtrimedAfmpthecsameshape as the

ook 0 55 R PR AP o o

nedfé&d tobe trgsediediseveral t&aes tovformhthii ctosntaontsurface shape of the tip rear

orrespondi e at e or s|lot) 1070
pofigy v BN P ond Sk o PRIy BodisR haste ety okl o the simitr
sh§@d of thecap linrgeshabet TR forgingBirbéedisntbeteby ddrpbé rachieved with a
consj st ent tlaf)e?ll rection_and p03|t|5t§n| ng, which can be

smaderiicegesn that tmpfgf%mieptcopp]er ?dering irons as

[owzd]l Feférahcd aNfowi ekl t6 FiGes4 Mhetdi® e céahngb(a%théaéoraact surface
heater assenbly is illustrated as a ceram c he

begwquncthgrt@ @@d W@yhﬁtereg@% are qigclesad. sBath the tipcore and the heater
sle%l\/ﬁ%Js't be 'rn%fdeS fARAEiAs rhﬁvnhS@bS& heﬁﬁédﬁdbgm H%?éﬁlés OExamples of

eater as woll appar ent to hose
these; mat@dalis rare n@pmft S"VRéfCéPE?fc%'OV @nﬁ éﬂ\éﬂj)ﬂ"ﬁﬁd &engrally szopper is the

m{) gtoﬁzgfralﬁe éa@gég it(iM o3 5!' han[ﬁégcﬁ]wero‘h{a?ér% M8 has a good heat

ni ques for manufact rlng e copper tip core are
conduetiditys c Howeuer, Roprarrusuglly oxigizes when itis| heatied tppigh temperatures

anilqﬁg ox tlgﬁ ch’%{{eEgthlﬁ;ﬁe‘t%é ggﬁdéc&‘h\/w er-mg eh'/&]é,{o itGi8 (f]sﬂ';ge to surface

ernativel copper’ 'can be stoope
treat thia c@pdenmaterlahe cap. Subsequently, the melted copper

[Ofﬁlir 6%953? bé %%B&% n\)&hl&:ﬁ 8%5%?253%8%&;%%60 %‘tm&”h%a&’ g ating, nickel
plating andectsarhe gildtingd Ewtheer Agéi-Eu éﬂeﬁlmoam@ gwhl’asrmbglosed in U.S.
pofioh ok eaal e IR Uy ok Bzorage A1, s sl
effective. mMEQitBér, afie ailvernplating tor igold) dating| ater betgerifoomeat conductivity.
However, having the same kind of plating on both surfaces of the tip core and the heater
sleeve may result in these surfaces adhering to each other and uniting by metal
diffusion if silver plating or tin plating is used.

[0145] The tip can be plated with chrome 1240 to prevent its iron alloy cap from both
oxidizing and copper core wetting or bonding with the solder. On the other hand, the
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[0140] Wth reference to FIG 2 1, it has been
di scussed above that the copper powder can be nelted
waeevsliissneous| y when the cap is sintered from PEEUSIERMS610
conpact. On the other hand, a manufacturing nethod as
shown in FIG 30 is to sinter the cap 1020 and then
suﬂféde dﬂth%éé‘te?@l@@% pFé‘Pé‘)QSII‘y Otl)% &%%lti@?f‘é@% &%ﬁnge silver plating,

bi nder conp ound or Cco copper

?'H@'%@Ep?év‘\gp/é'v@kéﬁ”w'%@ﬁﬁ@@tjn@l1?(504ed with the powder
[MQBPerA@b?e\}?édWﬁ'n ntiched h{eetﬁ)é f &t re‘fegq%ab@hs(egﬁp}eedttﬂénd against

is then nelted or sin to ne
th@dpﬁ?éﬁtr sleevegsucr as by tb@ponﬂmomsmias tmowidendiealt to those used to

h(ﬁggﬁﬁ neé:@at%%gle?’cag) %@!ogs §§$ r 'S "boﬁf’e HE%trq%d in FIG. 35,

wbtpretm&ecgpjgmnggmdsweleammammhelddto medwem?raslbé@é?hkwth a stainless
f. t nductive materials, such as
Stggﬂ'ﬁi'&ﬁé E%eo‘gﬁggﬁg ﬁ% 12??1 ver, within the sintered

[Odd'p')] byTlhﬂsE&plaugabie tip éo:rcept@ruﬂct&be asy@wax Hé@dildéhng lron apparatus,
FIG 3 | ustrates st

o] GR4RGE GTRERIE B Bouh iy TP ansspcAPilaiar ParGoasn lrabeent: Hakio

KIK) 8t aventdrh \eoswme@ Hﬁ@éhmeThé\%e‘éB@\éﬂn%%Fﬁsm tr@raﬁg‘%as been
which is

d}af}(? a%ﬁgm%{” :9?’35% PHIBQ'@%E%:%:%’T'QO‘:'% SReanded’” tminchigle a replaceable
desofeieeing biipdi810. Pa@@f&ﬁngthélr@tot%énsahiﬁéf Bip 391'3:?% 1er1' ?330 heater

th re. SubSequent
a%i@gfvhﬁxﬂfo g't%rr@éedigfq 20dduar 'i(’:‘gﬁ)/r {360careilistratact erbriher explananon

ofa@ei sding heipé QihoSH[ll‘ as&erhBly figr \%B@d qgsbfsegsures herein of related
confjguration, such as a conlc sur f
aSFPmE,é . atAflitionallpeany gftthe | afberoholding. agsembiest foe thertip caps as

dlic%fs%d r{epélﬁ%]an %b@daﬁ%d' bt C{’é%@ﬁbl@ﬂﬁ@%@@%éé%’cﬁdénng tip.

2 wherein pref or ne
[Olﬁﬁll t |F dﬁeéBHWStfﬁ@Scﬁamethnm Qﬂ‘fonnsjng]majdesmlcaarmgl |cbn1tlp8@310 of FIGS.

36TARN3R RIER rg'?ﬂl f BFfi&d %@ﬁpc%baﬁqu% ﬁq %eb Q?{EO’? 1410, a narrow

configuratio presse I NS
Ce@tﬁ@'f%‘t%/eoﬂ?(%@ !mseffdamedmmmiranmss opempgessplatcb& in a support or

the cap
1858 855k SBEM SR L) D on 4 rpggner
the tikerddi70 isnpourkdrintacthe spaéé Gfeh&%n;ﬂigvﬁpa}@mﬁmme ;nﬂgl('j ring 1460
is formed by a forging ne
an%ﬁé\ﬁé@t&rﬁaﬁggﬁg&ﬁoﬁmgﬁr%ﬂg sintered MMcap is held in
[0 B9 et awtemaudelyléwmmapnbeo obhwpdsﬁﬁ&médSmp@%ubb&fl%ﬂ mold 1510

h h f
SyyEReeT A A O e
presiseth ag spbwasuyra]rdv@nsm hidthe c'EI@Bef &dr8] é‘é}sﬁé\ﬁrﬁ’uﬂﬁb b9, to form the

d t
coff S bR abe ik fo 1370 Fay forred spieiaied n FIG. 41 s ther

rerhomeidhfesm thé Guppatt oh awskd 590, emﬁéﬁﬁeﬁeeggfr n@ﬁﬁacturhna?pthe tip and

p ned to the simlar shape i nner
oth?hﬁp FE?@‘?S@S BPYldesannasentiig ”!,Qﬁﬁ SKé'ed@hﬂ‘@vam fraumt thisadisclosure are
inckiel Ihereih.or ce than that of the non-preforned copper

[01%|0]OCKFrom the foregoing detailed description, it will be evident that there are a
number of changes, adaptations and modifications of the present invention which come
within the province of those skilled in the art. The scope of the invention includes any
combination of the elements from the different species or embodiments disclosed
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[0143] Reference is now had to FIG 34 wherein the
coatings of the contact surface between the tip and

wo bmshesver sl eeve are disclosed. Both the ti pPCDUS20851018610
t he heater sleeve nust be nade of materials having
good heat conductive properties. Exanples of these
materials are copper, silver, copper alldé and sil ver

heegin,o8s WeH rasr ambayssembb%rassgmbh@s nst megndsatheeedecldowever, it is
mthrtndéoS i CAPSLch r\?a'ﬁa}_ﬂ% ?ﬂbp‘%fe grfr&%str\% gplhta%fathgolﬂgentlon be
at conduct1 vi wev opp usual I y" oxi di zes

Commewedtaswtﬂlfemeamp@ ﬂ’lﬂrgrl@ft enperatures and the
oxi dation reduces the heat conductivity. Therefore, it
is desirable to surface treat the copper material .
[ 0144] Coating nmethods which can be used include
silver plating, gold plating, nickel plating and
chrome plating. Further, Ag-Al-Cu alloy coating, such
as disclosed in U S. Application Serial No. 10/719, 001
, Publication No. US 2004-0222206 A 1, is also
effective. Further, the silver plating or gold plating
are better for heat conductivity. However, having the
same kind of plating on both surfaces of the tip core
and the heater sleeve may result in these surfaces
adhering to each other and uniting by netal diffusion
if silver plating or tin plating is used. [0145] The
tip can be plated with chrome 1240 to prevent its iron
alloy cap from both oxidizing and copper core wetting
or bonding with the solder. On the other hand, the
Page 29 of 40 LosAngel es/1 79363. 1surface of the
heater sl eeve preferably can be coated with chrone
plating, silver plating, gold plating or Ag-Al-Cu
al l oy layer coating 1250. [0146] As previously
nmentioned, the tip cap can be rel easably secured to
and agai nst the heater sleeve such as by the
constructions simlar to or identical to those used to
hol d the repl aceable cap as previously discussed. An
exanple is illustrated in FIG 35, wherein the
soldering tip is releasably attached to the heater
sleeve with a stainless steel holding pipe 1260 and a
nut 1270. [0147] The replaceable tip concept can al so
be used in a desoldering iron apparatus, an exanpl e of
whi ch is shown in Japanese Application 02-108398
(applicant: Hakko KK, and inventor: Yoshinura
Hi roshi). The desol dering apparatus therein has been
adapted as shown by the apparatus 1300 in FIGS. 36 and
37 to include a repl aceabl e desol dering tip 1310.
Referring thereto, the hol ding pipe 1320, nut 1330,
heat er assenbly 1340, filter pipe 1350, and filter
body 1360 are illustrated. Further expl anation
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of the holding pipe and nut assenbly is provided by
di scl osures herein of related assenblies.
w@dastiissnal | y, any of the other hol di ng assenbPCEESF005/018610
the tip caps as disclosed herein can be adapted for
thi s renovabl e/ repl aceabl e desol dering tip. [0148]
38, 1 .ates a nethod of formng the
V‘Fd‘le‘?otsaél-i‘h}béﬂ%n tip 1310 of FIGS. 36 and 37. An
integrally formed MM cap 1400 having a body portion
1.141( repldtaBbleWoRiiihg ak desq@atthgliftOworkingasy i, %B%n&.ﬂao
and an end opening I's placed in a support or
145@ UPEAR nner ring 1460 is positioned over the sIeeve
142 heditiflg P coRNsEQPRET tﬁé tipR8plddge 1470 is poured
into the space between the cap 1400 and the inner ring
1466heaHa care Baxiag taoprﬁétmétaqeohavmmtq@aﬂwa@on pdaptedl to mate with

thé\'hbﬁf r?‘gtaéhd/ Fﬂc\é of% MI&@rﬁ%ﬁro@n%tuﬁ %s@nlﬁﬁ%é v ndth'e[}n%l conduction

a copp r core ser
f’qrhtf@ h%“”ﬁ@”ﬁé@ﬁﬁ@vwrﬁ FIG 39. A press 1530 is then
pressed as shown by arrow 1534 into the copper core,

t
22, T S S O P M R B 6o

4%? IS then rempved fromthe support or nold
3. 151 he dpipf claimat Thrrerya hediuperion of g tiprkarthas aakisettyies shape, a

cohical éﬂa@l@eé kAe ¥R4aed oPg eRAahapé. to those skilled in
the art fromthis disclosure are included herein.

From the f [ detail ed description, it
b 1 DB AP T 1 BTt B SOfF B GPRREATR CoRRer iR gailver, or a silver
allayzlapt ations and nodifications of the present invention
whi ch cone within the province of those skilled in the

t . the, i t cl ud
5. ConbP P IR T fBED ¢amRchNEs R opesjpecinss the core
mcludeendi)@dbﬁﬁ?ﬂbéssigéwb?%ﬁdmﬂﬂﬂ@tﬁg with 42 é@éﬁﬁ@@tr%‘ﬁéby the tip is a

q 63. lherein, as we as subassenblies, assenb
eﬁ?t' CRg FEP t her eof . However, it is intended that aII
such variations not departing fromthe spirit of the

6. i nvEhé |t|pm>f blaint dngheteinele dgatd éndihadign %Gfé@@latnlﬂétéleéﬁﬂ the heating
eles/1 79363 IVWHAT | S CLAI MED

1 of 40,LosAn

e”i?g% hasAheshfiametsrdes sage op %%E%?tmwgoqtewameter

wor ki ng-end tip, conprising: atip cap; a heating tip
7. cor Ehe tip of eldim n viHeeeihitiie bégtingashd fabelidd ip tﬁ@b%n@%ﬂtﬁlﬂeﬁd face of
th I‘OXI mal face having a configuration adapted to mate

iR $R he heati ng end face of a soldering iron heating

assenbly to provide thermal conduction

8. The tip of claim 1 wherein the proximal face has a recess configured to receive

and mate therein a protrusion of the heating end face.
9. The tip of claim 8 wherein the protrusion is a rectangular bar, a cone or a rib.

10.  The tip of claim 1 wherein the tip cap comprises an iron metal, an iron nickel alloy,
an iron-copper-nickel-silver alloy or an iron-carbon alloy.

11. The tip of claim 1 wherein the tip cap is a metal injection molded construction tip

cap.
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fromthe heating end to the tip core. 2. The tip of
claim1l wherein the tip cap is a netal particle
waemwsatwd tip cap. 3 . The tip of claiml wherBCTUs2005/018610
body portion of the tip cap has a chisel-type shape, a
conical shape, a knife shape, or a bevel shape. 4 The
tip of claim1l wherein the core is copper, a cop
123 | dbe tipiof vlérm 1ovhegeigithe ip cap haga l@QtITHfsbthseaf V%FH‘P /nd twenty

mm ‘Qhﬁéseé ﬁgtWIpoééaﬂlaHEféﬁJ%eﬁeﬁle%ﬁnwoalmrﬁpt%nteﬂgnﬁpdand a wall

the core des a suction passageway communicating
thlokﬁelsstohbe@p@nlwg ninemaigrstand &00gmicsoraetgessol dering iron
tip. 6 . The tip of claim1l wherein the heating end

13hasTRE 9 'dF BLintk wn;etrah tREh w&c&ﬁaﬁééggré%m%d@@ 6R0.8%Ag.

outer dlaneter sanme as the heating end outer

di aneter. tip. of claiml1l wherein the heatin
14endTh%1é'8 qfu‘%aému hWﬁ@"blt'%ﬁwBP 5Pre FRVeER e ﬁﬁfgedﬂnﬁirh%"ft%% of the tip
caﬁap 8. The tip of claim1l wherein the proximal face

as a recess configured to receive and nmate therein a

f the h d f
15 o s BP ShERER 1 VG PP Gt P £ ELR! 8 b P P tinor solder

cof@ite or a rib. 10. The tip of claim1l wherein the tip
cap conprises an iron netal, an iron nickel alloy, an

10, oS T e e ol Sarboed fody 85285 136 i g ras &

chiélayefj ection nol ded construction tip cap. Page 32
of 40 LosAngeI es/1 79363. 112. The tip of claiml

1706 T60R ) Saim T 4HaRein W, Breriii Tohsds M8l st or (o0

between two mmto ten mm and a wall thickness of
18bet Whenip26ficlaie nome¢reinsthentip 880 hasca pedrealsporli@n witieh protrudes
E%an of claim1l wherein the tip cap conprises
"¥cu-0. 5% N 0. 3%7g. 14. The tip of claim1l wherein
the tip core covers the entire inner surface of the
19t | pThapip &150Ia'fhe1& wbeddin dhaipmoximaheodion ia é dlangedand the flange
uter ti t he has & ol der
B iy 62 Cafle e imisr Sl e alhabe e AO LR
rearward body portion of the tip cap has a chrone
20l ay&he tip of claim 1 wherein the tip cap has tin plating on a forward tip end thereof,

and chromium plating on the remainder of its exterior surface proximal to the tin plating.

21.  The tip of claim 1 wherein the tip cap is a metal particle sintered body formed by
metal injection moldering and sintering, and the metal particle sintered body has a
composition comprised of iron particles and at least one of nickel, cobalt, copper, silver,

carbon tin and boron particles.

22.  Asoldering or desoldering iron heating system, comprising:

a tip having a tip cap, a heat conductive core secured in the tip cap, an
engagement portion and a proxirhal portion;

a connector sleeve having an engagement end distal portion;

mechanical holding means for releasably holding a proximal end of the sleeve to

an elongate soldering or desoldering iron heating assembly, which includes a rod and a
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17. The tip of claim1l wherein the proximal face is

flat. 18. The tip of claiml1l wherein the tip cap has a
w@e@zRiln@ho porti on which protrudes outwardly. 1BCT/Tkm®05/018610

tip of claim18 wherein the proximl portionis a

flange, and the flange extends around the entire

ci.rcunf er ntla oxi mal.. edge of the tip cap. 20. The )
ne@tipd snact s &% ofthe iod Windhd PEPimg) anscittalpdsiiais srgaged. with the
conntotonaic@vé ioh Bedrolingideith tido@haguimstare ﬁtthéﬂn&"bdrﬁ}ﬁunlcatlon
its exterigr surface proximal to

i nder of
W'Eh ‘2\% hRAting endand liqwing the 4y Ia ke mm%fr@rﬁeth@maaeq) as%embly for
replabBineht; Bagti cl e sintered body formed by netal
I njection noldering and sintering, and the netal
par the Frediayingr & goerngapament fiaeeseriiures tamats with theoheating end

eriga@BmBAf fack Whnaf Pbrdtd BY the ARG ndamsel . cobal t,
copper, [ ver, carbon ti on partlcles 22 A
sol dering or desolderlng iron heating system
2% onphe §¥%%@m of cairp J¢awheigindhe tip caa,somnﬁe%fera@/v@@r@tﬁ%éh 0.3%Ag.
core secured in the tip cap, an engagenent portion and
24a pToisyslenpof tlaiph 22 avHePEIA 2kd @dsreslb%@psseMMpﬁé} éllBy, silver, or silver
engagenent end distal portion; mechanical hold
allf¥ans for rel easably holding a proximal end of the
sl eeve to an elongate soldering or desoldering iron
25heaThagystereofdiaim Jthibbreimthelsdes caverd theaatira iRy 8udace of the tip
of 40 LosAngel es/1 79363. lheating end at the end of
“@Phe rod, with the proximl and distal portions
engaged, with the connector sleeve on the rod and with

26t heTherwstegabﬁsIalrﬁm wherlelrea fatwap0 routst Reh@ of Whd fiptHiR a tin or
Iovmn e renoved from

end and
so B At 3A2uBh s b Do e B A EDE  e taer,
havi ng a core engagenent face conflgured to mate wth

27t heTheaystam cfrothimrRpagesreintthé @agagémenttiated 4rbdott flatby
t he hol di ng neans. 23. The system of claim 22 wher ei n

t he+ i ' o%Cu- % Ni 3%
2e, DS ThERFRR GPHREL 985 Fe e B e MoaBe Blecid ypd Bprousin
andlthegthes hay arrecess configured & feagive 2i%e pfblnesrbylahammf

claim?22 wherein the core covers the entire inner

293urﬁ'ﬁ§‘asy§’tfep4 BE i Zﬁ%er%ﬁ onE & tﬂ%%rﬁ?g?&s%ﬁag %}aﬁna ridge and

or war outer end O
theppthephakea sta(oaOmfrwrechtmdeaewe)meewdgeetaemrd body portion
of the tip cap has a chrone |ayer.

30. The system of claim 22 wherein the core engagement face has the same
configuration and dimensions as the heating end engagement face.

31.  The system of claim 22 wherein the rod defines a hollow area, the heating
assembly includes a heater, a forward portion of which is positioned in the hollow area,
and the heating assembly includes a temperature sensor in the hollow area forward of
the heater.

32.  The system of claim 22 wherein the tip cap has a coating comprised of a material
different than that of a coating of the rod.

!

Page 34 of 40
LosAngeles/179363.1



27. The system of claim 22 wherein the engagenent

faces are both flat. 28. The system of claim 22
wob@saiss7one of the engagenent faces has a pr oPCLIBESIING/018610

and the other has a recess configured to receive the

protrusion therein. 29. The system of claim 22 wherein

one_of the engagenent faces has _a ridge and the ot heJ
33has The sygemcd wiaig wrevhargintae eradmalporiqnigetrudes autyardly

30. The system of claim 22 wherein the core engagenent

34f acghé apstMeof SRIMA I30Midreinrté diskal Poionl extarrisdnwamsy. t he
heati ng end engagenent face. 31. The systemof claim

22 erein the rod defines a _hollow area,. the heating
3ass LHEFVEPRA G 4 WRabrP e R poR S 8 picl 96 i o

Is positioned in the holl ow area, and the heating
36ass&hblsystencbluclein &3tvemgreinahepeoxmat portion i$ laefldngel which extends

o it B A5 B e A BT 7 22

material different than that of a coating of the rod.
37Pag®h84ystEmiof tlais\RP ovhesdin tHd®B&tal ptBtn Bhan innardyndigposed lip or

R S5 S AP e i of o .

distal portion extends inwardly. 35. The systemof
38c| ailhe 3ystameofailaim: 22 whieesirthephnlding méansadn¢lugesoa cail sptng around
o Ih cl ai m 33 wherein the proxinal
a%@pp}é%n?éﬁiﬁﬁeﬁse whi ch extends around the entire
circunferential proxinmal edge of the tip cap. 37. The
39sysihensybtem af oldm ARevhareint the oldingl mpars iingiudes arfhreaded nut
f Vv
adgBiGltredd SRR AredRathantdh kbRl Bifedti dbapoy.
the tip cap. 38. The system of claim 22 wherein the _
40ho| Fhegysteansf clagn RBwhareiibithe sleeve dnaludasna s®ripg andntite holding
: e .~ The system of claim22 wherein
m%ﬁ\g 'ﬁ%?%;nﬁéﬁ%@hfe%@[m es a threaded nut adapted to

thread onto a threaded nenber connected to the heati ng )
4135 sEheisysterrpof ¢iaim HPswaerelr thel endrphthensriing is adapted to fit into an

an?leﬁ%‘{(goif[}{é ﬁlégqigg%fg%[)lgg and the hol di ng neans

ncl udes an en e'spring. 4 1. The system of
claim 40 wherein the end of the spring is adapted to
42 i t Thasystam ofaivR2whereiithe Reldingmeats inskidgdpyElamp.

The system of claim 22 wherein the hol di ng neans

431 ncirHg8gstamcdfareim 423wherBm thy elaeip Bfa dildpfing2 wherein

the clanp is a coil spring.
44. The system of claim 22 wherein the sleeve includes at least one slot engaging a
proximal end thereof to define a slotted end.

45. The system of claim 44 wherein the holding means includes a coil spring for
compressing the slotted end.

46. The system of claim 44 wherein the holding means compresses the slotted end.
47. The system of claim 22 wherein the holding means includes a tightening boilt.

48. The system of claim 22 wherein the tip has a bevel, conical, chisel or knife shape.
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44. The system of claim 22 wherein the sleeve includes

at | east one slot engaging a proxinmal end thereof to
waledosnesez sl otted end. 45. The system of cl ai mP@BUS2005/018610

wherei n the hol ding nmeans includes a coil spring for

conpressing the slotted end. 46. The system of claim

o bR ECSPL 5 DRI, GO 53l B o cop

maans includes a tightening bolt. 48. The system of
5G| aiTe2systgre rafialaimh49 twheréinsthe rhetak particlensiotered (uplcsapl includes a
milfel PRl RHRBg BASE eyl 8 7 BRAIE, B, B Aiga sintenng
adgiitivei cI e sintered tip cap. 50. The system of claim 49
wherein the nmetal particle sintered tip cap i ncludes a

51TEt Pgy I ebhn t a t

“Basa "Satlir SLNALC 22 An0RRE E A 13 Rz g By, moced
copptradtiohm 22 wherein the tip cap is a netal injection

nol ded construction. 52. The system of claim 22

5IMNefRkNy ty&ﬁ‘?n bt ?laﬁﬁ‘@Z‘ \ﬁhé’f@ﬁpf%qbotogaﬁ)?s é@af{%%@&? ngjs"égi atbperating

t enper at'ures of approxi mate
te@;ﬁstaémfespfam‘om@ely\ﬁ@e"eﬁ:rﬁoﬂﬂ@ €ip cap has a length of
between 5 mllineters and 20 mlllrreters a base

53°pe'T'hE%y¥‘l€H§@f éi iAEs % ten (MRLEED fgﬁ‘lgﬂ{‘{'}f Be%/egﬁns millimeters

ness o bet we n ed nm a
ar‘@. @wamlhmﬁtﬁr%oa hﬁ$e snenmrnevtpygtcbamster &4 betwern twhenm and ten mm,

anfawhi {hiGkABsd3fbdtivBeR hid- hprgczrganﬂn ﬂ?‘@? Hnbh8re ger of

thereo and a chrom um p renmarn
its _exterior surface pr oxi mal tothetln | ating
54TheT§9§w§fﬁnbpf ¢lpim ﬂ?z@emertbe hiptgap Raselv plating oarta |fmrd tip end

th&@@f lAa %Y E dinflith 8ﬂftlﬂg %rﬂg\n@ éﬂﬁf gﬁ%n td@gmal to the

|'eeve an space ista eeve
“Wnﬁﬁngysten1of claim 22 mhereln t he sl eeve |ncludes an
el ongated coil spring whose distal end defines the

55en9¢88r@§fen¢'o$tcﬁlmp@f M%P%ﬁﬂqﬁtsh@evwé& QP Ié‘%@f"%ﬁei Iéné\{udinal slot

a proxi mal end thereof e system o
engaging ArPrexigmahendipiige sieene and spacrskiremtaatistat endhef the sleeve.
proxi mal end. 58. The system of claim56 wherein the

56di STRé g8l of %%Hr?ﬂ th@rélﬁ‘Qhé’rsz@vg%cIB&’és 'aﬂneloﬁgatea_ RBil spring

system of claim 22 wherein sl eeve
whogg,daqtaplwr@r qj?fmeﬁdhg @pg@g@p@g\;gstal portion and the holding means is at a
proximal end thereof.

57.  The system of claim 56 wherein the holding means includes a tab at the proximal

end.
58.  The system of claim 56 wherein the distal end is secured to the proximal portion.
59.  The system of claim 22 wherein the sleeve is a radially-gripping split sleeve.

60. The system of claim 22 wherein the tip includes a central suction opening and
thereby is a desoldering iron tip cap.

61.  The system of claim 22 wherein the sleeve has a length of between ten mm and
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60. The systemof claim 22 wherein the tip includes a
central suction opening and thereby is a desol dering

WO e@s/1156p0 cap. 61. The system of claim 22 wheredmusives/ 018610
sl eeve has a length of between ten mm and Page 36 of
40 LosAngel es/1 79363. 1lone hundred mm a di aneter of

oREBURARGAC S, TR Bt e E0ed S5 s mace o

staimesprstesl.mal and distal portions are rel easably
di sengageabl e for the heating tip replacenent. 63. The

yst [ erein the proximnal d di st al
6%ortﬁ§ngséeﬁégoé?ai6 éﬂ;\g giedt gne %’%?‘W%ﬁ“ﬂo‘gﬁ]‘?ha@ﬂ% af§, geleasably
dipengeageablefor the deatifigitip fdptaceyrinem of cl ai m 22 wherein

t he hol di ng neans includes a nut secured to a proxinal

nd I - t to threa to a.
oy ansch/ fern s Bl iR il PRt ang FEa odftions engage by the
distakpastiomhoakirg omtd2hevhexxenal portdnhol di ng neans i ncl udes
threads on a proximal inside surface of the sl eeve.

6. ' .0 the pr.oximal
o, TR SPLBIn A ARER YRRy MSPITRLTR) g e o o
proxig@l @hdt dfethei gleevwsp and 7adaptetetddicreadl omouf dotadédghemnber of the

hera%ﬁ%%?é}%ﬁ sol dering or desoldering iron tip,
conprising! preparing a cap having a base opening; and

at | east substantially filling the cap through the
6% asdhgpeystery ofi china 2% atheceindhet holdingameanslinclodéshditreads on a
i [ [ e cap, the tip core having a
pr%)grﬁﬁgP@g@g sg‘{fg?‘{]gﬁggsse%egg'eni ng. 68. The nethod of claim
67 wherein the core face is planar. 69. The nethod of
66¢c| ailhe systameafeiaimi22ewheretn thapeodimai portidreceraprses! afengesintegrally
I t ip cap. 70. The nethod of claim
fo@#ﬁ@‘rgibﬁ%ﬁg{hgé&}a ace has a depression for
receiving a simlarly configured protuberance of a
6750l Aemetfipd ob maridactivting os cetlageablel solflesngredrhdesalflering iron tip,
coRlpfisimy7/0 wherein the depression is conically shaped or
definés a slot. Page 37 of 40 '
preparing a cap having a base opening; and

at least substantially filing the cap through the base opening with a heat
conducting material so that a tip core is formed in the cap, the tip core having a core
face at the base opening.

68.  The method of claim 67 wherein the core face is planar.

69. The method of claim 67 wherein the core face is in the same plane as a rear
plane of the tip cap.

70.  The method of claim 67 wherein the core face has a depression for receiving a
similarly configured protuberance of a soldering iron heating assembly.

71.  The method of claim 70 wherein the depression is conically shaped or defines a
slot.
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LosAngel es/ 1 79363. 172. The nethod of claim67 wherein
the conducting material is a netal powder or a netal
w@owdaiseand bi nder. 73. The method of clai m 72P@hesm®n5018610

the cap is a cap-shaped green conpact. 74. The nethod
of claim73 further conprising after the fillin

72 sToe e et st conusting ARl erEeisb Rawrer or
@&ﬁt[ he met hod of claim 73 further

a met} risi ng a tl,:r the sintering, formng the face by at

Ieast one of for&i g machi ni ng and gri ndi ng 76. The
73, rEhamedo of G GWPaenBe GBRA PraleRPd Gf S compact

filling, coating a working tip end of the cap with tin

74. OThéQhélrﬁbdaérdcrahﬁ 73 dtrtdr EdmpMsing rafedrthechlling, sinteringpthe
or cap with chrom ng 77., The nethod of claim&67

cap-shppedgieeprempart andthe RAWARE $098MeTi ng the cap with the
material in a nelted state. 78. The nethod of claim®67

75. Whﬁé Ridthddher dlaim '731 curthrec bumpasmgsrténmetsﬂraenng eorring tA® face
he nmet hod of cla n the filling includes

by at leﬁét?r'%ﬁ@fr PEQ'"Q)éT‘?@"?'ﬂg ?H%gf'ﬁﬁlj'ﬁgof a rod or a bl ock.

80. The nmethod of claim67 wherein the material is
76. CTH® efethed pp elainalbl7 cfyrthei d:omprrsrmg after therfillilg, cpati®y a Wdrking

i nd TS S S5 e R PhRT 4158 o r cop

with chEgreitial bei ng a powder, and further conprising after
the filling, sintering the filled sintered cap. 82.

o Fehes o ity S oo RE BB TR FsSeh win e

materidl @tk niedtedstated nelting the material wi t hin the
sintered cap. 83. The nmethod of claim67 wherein the

filli ' d t
i LR AP R s TRk ghoda s el
the face. 85. The nmethod of claim 83 further . o
79. cOnpmethodyohitiain 67 wheresstberfiling ipeivpesg theymaterid being in the

claim 67 wherein the cap has an inner
form%th gf&ts%a@?%n sl eeve and the tip thereby defines a

desoldering iron tip. 87. Arenpovable tip for a
80. sHhelmetig of dimB7 whatein theemptesial issePPen #APPES #llpY. silver, or
srlvertahgy cap having a body portion having a working end and
open base; the tip cap having a flange extendi ng
out fromand around the base; a heat conductive, core

81. i Fhe methrshiof clajm 66 wherain the RiePABNG Rickides §intarieg ther cam, @and

the filling includes the material being a powder, and further comprising after the filling,
sintering the filled sintered cap.

82. The method of claim 67 further comprising the cap being a sintered cap, the
material being in rod or block form, and melting the material within the sintered cap.

83. The method of claim 67 wherein the filling includes pressing the material into

the cap.
84. The method of claim 83 wherein the pressing forms the face.
85. The method of claim 83 further comprising after the pressing, forming the face.
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body portion and the flange; the core having a rear

face configured to mate with and against a forward
wheat/1csnduct i ng end of an el ongate heati ng asBenbk30ps5/018610

and the rear face having a depression to receive

therein a protrusion of the conducting end. 88. The

tip of claim87 wherein the tip cap has an i nner

86. STheemetrxdt éfnclaing 67 Wisurgin thBecapoal! h iinifer Gilderasidtion sleeve
% uctlon&ssa vvherebythetlpformsa
and thFZ‘R&G%{EB& 8@%%7 Ages aeren%lrorg The tip of claim87
wherein the body portion has a chisel-type shape, a
87. dorenualabientipfer asoldering ivhape desolderipg\ioh, sbrapasingnd

the tip.¢c has .a | th of bet n five nmand twenty
P Sarh&e.p Pogs poRiRB v 4 ol et g Ap cpRa are
dmeeltif3 68p riiavmlg BEflange .edxighdm ttfm: ﬁﬁd atcnan the b‘éﬁé’f ein
re cl udes ol deri.n rou assa
el B eV e R S0%y ‘e and coueu MR Ry Haesiof the
bodypbhnx\éhdhheThﬁgélp of claim 87 wherein the core is
a copper alloy, silver or a silver alloy, and

e cp C?feph%\aag [Ratea5 faee spnfigHred dp dnatenvith agdiagajnst a forward

n nol di ng and
heat cwg?i&%ga%déﬁélwaﬁle%%gaégﬁn%yaﬂgrei nthe tip ca

ks reamnfase Bayiegra deptassiprote receivibtheralp anprotiusiosoe! the

conduétl?'n? ghdchrom um pl ating on the remai nder of its
exterior surface.

88.  The tip of claim 87 wherein the tip cap has an inner sleeve extending through
the conductive core and defining a suction passageway whereby the tip forms a
removable desoldering tip.

89. The tip of claim 87 wherein the body portion has a chisel-type shape, a
conical shape, a knife shape, or a bevel shape, and the tip cap has a length of
between five mm and twenty mm, and a wall thickness of between 200 micrometers
and 800 micrometers.

90. The tip of claim 87 wherein the core includes a desoldering through-
passageway whereby the tip defines a removabie desoldering iron tip.

91.  The tip of claim 87 wherein the core is copper, a copper alloy, silver or a silver
alloy, and the tip cap has a metal particle sintered body manufactured using the
metal injection molding and sintering

92.  The tip of claim 87 wherein the tip cap has tin or solder plating on the working
end thereof, and a chromium plating on the remainder of its exterior surface.
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