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al.) It includes a tip which is fitted over a
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sol dering iron body. [0011] The third type is shown in
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[0015] The tip cap can be a netal particle sintered cap
whi ch includes a sintering base nmaterial, or a
sintering base material and a sintering additive,
wherein the sintering base material includes iron,

n| ckel and/or cobalt particles. By using a sintered

(fogaré}gréwg?laa?d' épy]@e{tlbmﬁﬂé reﬁlgémﬁé}ﬁ b Scalp! & ith&é‘%' sleeve with

are elenents fromt esarregT
héw'i\tﬂ@n@ bolear €9ilespriag sepys. of @ Siatisr)compressiblecties eat 'lf-‘nt'P cap can

t lPr?ifsedéfrveplﬁcéfoo\lvﬁ’&{ # RSl 7418, éﬁoothé %Ba%ehﬁly@fnﬂ%@é@@nw be replaced
havi ng good resistance to_sol der CQr I osi on

s ¥ihge ritsyRarfoxpande Jedradesp aFer @mple. thmdR ‘ialﬁ’e&%ltth?é‘?’? Fgable “tip”

NRb&dribad Tatér) 8am 86 esblaved iafteNbataedn appoxitatewhid;0001ank&0,000 point
or rosrLon _res

I d
e e R R i LT pagbfotxi‘rﬁaé%v%%oo and

al40meoqoamthﬁdebhgaasmd [ 0016] The above-nentioned iron

[ d_f t
P55 Tt 6 e B8 A8 BSO8R0 s
Ldnassematmal; bea sinteriag Uasa! reaiepalcaad asintetingtadditiverwherein the sintering
{agé h%er%?kn@ﬁfdb%]Q'oﬁpﬂkﬂe? ahd/BP cOLMRT c@é’s‘ skl Q:%ln?ra sintered alloy
er renova ‘aracteristics to inmpuri
a:hevmqn @g etb_\,pnmamr glerdiporentst i, picked ranﬁéﬂﬁ Gobalhevhirdhare; %Jefmnts from
t g @ﬁ@broﬂﬁ%hﬁb ﬁro‘bbﬂute@%ﬁqlapqubbn?ror@mndti%n thereof, a soldering

advanta eousl X I hcr eased he 1.ron artl

cHAp éPnchaF%[b (PARRYced é@V'as 9%&??@?%@? t%a?iﬁef gorrosion and good
C 8blaerwetebyige Nin paiticliag WheA fthésiﬁiémmatefnble are based on iron particles

C o EE; Hﬁg lﬁ)grttgﬁg)sflr%%%cfﬁd W)sv%rrgg 1% trql,?fsléa}epcg {?Bitd tesgl%er wettability

I h@l@onﬂﬂar’ed elite roapartiviee dioné ban beshthinedig density is

TNt e T D e a——
mbeabn pawdercnrd‘eabrythawed atpuptychpve 89 5%o |’q9§$§en thermeleand electrical
o/ﬂd%%ﬁ?rg Qangg%fé?%r Wb ﬁgﬁ@ﬂlﬁﬁga}a‘i’gct&ﬁﬁcé i dp Q@H?enng removal

ro erti he sint ering
nﬁh@ractarlstlcmueltp @muv@z@ axg therebyavoidgdy %ﬁﬁ@ﬂ@ﬁhand dheydensity of

Gftl{«';e fetay %Eﬁlcllésfﬂereéoédw For GREISST 9 RdV ftadodfg E?ncﬁ'é‘éised If the iron

der wett are "t hereby_significantl ed,
[ @eﬁ'sﬂe?rf@“m éﬂf%a%“t@% of iUt %J&B ‘?,Saﬁa’bﬁ%l %’8’@3% ”'tmge” or
S'hl}ar@éjél’ﬂ %@é’&ﬁésﬁmdﬂ{g éﬂinsi&ﬁé\' tAe ﬁiet‘dl @amalg sirfletiet! imenber may be only

Cagr elrgla p/‘ar‘f’h'@l grggh Bﬁ"l't)(/ iton Baf(ﬁ?st?rgé:se th beg% ting ngsnty is increased

bwaﬁ%paglteatelres and carbon particles. This allows not

f ]
SR Lo Ul AP FRTES bR 5p0ES, BERG SRR e e
opantelntsanterled tipecap cad omgriseybetverre® % @nd 9999 aby welght percentage
| QWthgQggatrHE%ﬁov@Qﬁle‘;ﬁ etrﬁ%oé?ﬂ'@’sﬁén Egé%rmﬁtgné?aWﬁch serves as

ood ¢ si on resist er and tin have
r éheemrirwv Fomaananb| tpmgefis@twysuseﬁarﬁa'qﬁr £om@sien resisipnee and solder

a%tt@@lﬁ?aretﬁ@r%@?Q@hY@irMy |rﬁé}gvéaan be used. Thus, even
he Sinte o a.relati

| Wﬁbnpyaeamfaé Pagicla aseied 7 qamn% P SR R rfateral and 2

t bmte&mgta@alw@ “memneafe adtlitivevis Bgleted fioth fHeageup of copper particles,
fills th

sint

o sier praties, i Eatisies. SRt e BarFalob L s atows ot oniy
interstitially diffused anong the iron group el enents,
furthering nutual diffusion of4the solids within each

other, allowing sintering at a relatively | ow

tenperature of 1,100C. Carbon when included can

i nprove the sol der corrosion resistance and

significantly extends the working Iife of the tip.

[0019] The content of the sintering additive in the

nmetal particle sintered cap can be



bet ween 0.01% and 40% by wei ght percent. Thereby, it
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aspect of the present replaceable tip invention, a
sol dering (or desoldering) iron heating system

i ncludes: an el ongate heating assenbly including a

di stal heating end having a heating end face; a

repl aceabl e working end tip including a heating tip

core and a tip cap secured on the tip core: and the
tip core having a proxinmal face configured to mate
with the heating end face to provide thermnal
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cap. The system can further include nechanical hol ding
means (such as a sl eeve neans) for rel easably hol di ng
the tip to the heating end. [0031] According to a
further aspect of the invention, a renovable sol dering
(or desoldering) iron tip includes: a tip cap having a
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[0035]FIG 2 is an elevational view of the heating
assenbly of the soldering iron of the FIG 1
illustrated in isolation; [0036]FIG 3 is an expl oded
per spective view of the forward portion of the heating
assenbly of FIG 2; [0037]FIG 4 is a first

aI ter e'é/fs?% c%ﬁ?u%ﬂﬁé&ﬂlg%é&ﬁhlc& Réldlﬁé(r;nea%s (su%h as a sleeve

i S an expl ective i ew of
fmmaaas)oropr@tqasamy MIdmnmeH@etomegweamgaﬁm y of FIG 4;
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forward heat conducting end of an elongate heating assembly. The body portion can
have a chisel-type shape, a conical shape, a knife shape, or a bevel shape. The tip cap
can have a length of between five mm and twenty mm. The tip cap can have a base
opening whose diameter is between two mm to ten mm. The tip cap can have a wall
thickness of between 200 micrometers and 800 micrometers. The rear face can lie in
the plane of a rear face of the flange, and/or the rear face can include a recess for
receiving therein a protrusion of the heat conducting end. The tip cap can include a
suction opening and the core a desoldering through-passageway whereby the tip
defines a removable desoldering iron tip.

[0032] Pursuant to yet another aspect of the invention, a method of assembling a
soldering (or desoldering) iron can include releasably attaching a working end tip
including a tip cap and a heat conducting core therein against and to a heat conducting
working end of a soldering iron with a rearward face of the core in mating relation with a
forward end heater face of the working end. The attaching can include attaching a
rearward end of a coil spring, whose forward end is connected to the tip cap, to structure
on the heating assembly. The attaching can include threading a nut onto a sleeve. The
attaching can include sliding an expandable grip sleeve onto the forward end of the
heating assembly. The soldering iron can include a heating unit and an electrical
connector, the heating unit including a heater and a temperature sensor. The rearward
face can lie in the plane of the rear end of the tip cap.

[0033] Other objects and advantages of the present invention will become more
apparent to those persons having ordinary skill in the art to which the present invention
pertains from the foregoing description taken in conjunction with the accompanying
drawings.



[0042]FIG 9 is an elevational view of a first
alternative tip cap of the present invention;
[0043]FIG 10 is an elevational view of a second
alternative tip cap; [0044]FIG 11 is an el evati onal
view of a third alternative tip cap; [0045]FIG 12 is

CraAkesRLbaREl o i bRlwighour L &1L erpative Lip cap or

crl@8MseEiG.ohisla crioeswsectirasi elayatiangkvies-of 8 sefdepngsiron of the present
[Q%ﬁlgAG 14 is an el evational view of a fifth

alternative tip cap; [0048]FIG 15 is

crlB35] s e £1G-dhisl a”\ﬁ'%‘(ﬁ“?%ﬁ!é’l?wo?f the Reatipg afgeralply of the soidering iron of

[qggﬁid:|1q5|usgf§teu$n iBolgfigtPh showi ng heat characteristics
W bl N g LR gpfgdeg%ef%ggtwﬁﬁ of t%gc%éljwé?qg pafn ofthe heating
SfusuerﬁybEnlmeQﬁt ure characteristics;
[0037] FIG. 4 is a first alternative of the heating assembly of FIG. 2;
[0038] FIG. 5 is an exploded perspective view of the forward portion of the heating
assembly of FIG. 4; |
[0039] FIG. 6 is a second alternative of the heating assembly of FIG. 2;
[0040] FIG. 7 is an exploded view of the forward portion of the heating assembly of
FIG. 6; |
[0041] FIG. 8 is an enlarged exploded view of a forward end of the heating assembly
showing the tip cap and conductive material in cross section;
[0042] FIG. 9 is an elevational view of a first alternative tip cap of the present
invention;
[0043] FIG. 10is an elevational view of a second alternative tip cap;
[0044] FIG. 11 is an elevational view of a third alternative tip cap;
[0045] FIG. 12 is an elevational view of a fourth alternative tip cap or the tip cap of
FIG. 1;
[0046] FIG. 13 is a cross-sectional view taken on line 13-13 of FIG. 12;
[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;



[0051]FIG 18 is an enlarged cross-sectional view of a
forward end of a desoldering iron of the present

i nvention using a renovabl e desoldering tip cap;

[0052] FIG 19 is an alternative of the desol dering
iron of FIG 18; [0053]FIG 20 is an expl oded

ﬁgg@h;eg 2&@4 9¥|d§ \%eﬁfllll}sﬂgtl ?ﬁr&Yﬁﬁlﬂa g{eé% st]?] Pr{anﬁfacturlng process

Fese |nve
r@[f)tFadieaif)F@ t20p enbodi ment; [O0054]FIG 21 is a SI de

I8l | H8 2214 ARG o) §30 Bl & EHHERL b roces
i |[0Q5§i r aFiGh@3ds %wgwdhﬁﬁﬁtngsﬂféﬁh%ﬁtqpf% themeuieaturingrryocess;

PII66ET$S F@%Eﬂ; F'\Féw gr?’ml'aﬁtanl’G ey ilstritiigr A AifGnative replaceable tip
further step of the manufacturing process; [0057]FIG

2&mbgdimeptew sinilar to FIG 20 illustrating an
aljpemspat Fre p® 0k ag eadk esinildr @G @Ntllustrating a further alternative

embodiment;

[0059] FIG. 26 is a view of the embodiment of FIG. 25 in an inserted position;

[0060] FIG. 27 is a view similar to FIG. 20 of a yet further alternative embodiment;
[0061] FIG. 28 is an end view of the tip of FIG. 27;

[0062] FIG. 29 is a view similar to FIG. 21 illustrating a first step of an alternative
manufacturing process of the tip;

[0063] FIG. 30 illustrates subsequent steps of the manufacturing process of FIG. 29;
‘[0064] - FIG. 31 illustrates a further alternative manufacturing process;

[0065] FIG. 32 illustrates steps of a yet further alternative manufacturing process;
[0066] FIG. 33 illustrates steps of a still further alternative manufacturing process;
[0067] FIG. 34 is a view similar to FIG. 20 illustrating coatings for the tip and of the
heating assembly;

[0068] FIG. 35 is an exploded perspective view of the forward portion of the heating
assembly similar to FIG. 3, but showing the tip of FIGS. 20 or-25;

[0069] FIG. 36 is a side cross-sectional view of a desoldering gun using a removable
desolder tip embodiment 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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[O058]FIG 25 is aviewsimlar to FIG 20
illustrating a further alternative enbodi nent;
[0059]FIG 26 is a view of the enbodi nent of FIG 25
in an inserted position; [0060]FIG 27 is a view
simlar to FIG 20 of a yet further alternative

F:'gg&gggsﬁizﬂg[gq&?gé@geﬁgr %s%sﬁg 120, : F@ﬁ%c@ﬁbl&'@%ld%h:ﬁ’g 8n tip cap
i 1180sandaa helding assqrally 44Q for seleanably| holdingathe fig cap 130 on the tapered

”Wdfﬁg:hb‘%@%f EHeoé‘cﬁ‘yE@r & cde@r Sllo‘? 15[40&6% hb&ting34ssembly 110. The

lustrates su se%uent step manuf act.ur

pr”SE@'@sa%‘PmPdeZ 50 Fop Beiir @ Pepiing P AE feMperature sensor
fusd herhealhéaﬂ:h@@tssembmanuf@eémwaae fPorR QI8 8onrielidp Hskdrfbly 120 for
oA DU ash 1855l B el I 0 Pl poy 20
ofand hetdl thérefnu fdrlegamplet iy ara Okring 170N ufheecdoldering ipn dé@$ FIG. 1 and
???Qm 34 ' ﬁﬁ‘fé%\’%f&p@h&ltlgb £h E%rﬁa?bz?ﬁtter be understood from
U S. appllcatlon serlal no 10/264 718, filed October 4, 2002, and entitled “Iron Tip And
Electric Soldering Iron” (US 2004/0065653) and U.S. application serial no. 10/686,439’,
filed October 14, 2002 (US 2004/0195228). The tip cap invention described herein can
be used on many other prior or existing soldering irons as would be apparent to those
skilled in the art. Examples of two of them are disclosed in U.S. application serial no.
08/798,467 entitled “Soldering lron Tip and Its Producing Method,” U.S. Patent
5,579,833 (Wijkstrom), and U.S. Patent 6,386,423 (Alder et al.).
[0074] The O-ring 170 snaps into a slot 180 on the end of the heating assembly 110.
When inserted into the connector assembly 120, the heating assembly 110 is electrically
coupled through the connector assembly 120 to a power supply via a power cord 190.
The connector assembly 120 has a receptacle opening 200 which has both the O-ring
170 and electrical contacts in it. The user thereby can insert the heating assembly 110
into the receptacle opening until electrical contact is made. Then the heater assembly
110 is held therein with O-rings 170 within the slot. To release the heater assembly 110
from a receptacle opening 200 of the connector, the user pulls it out. This is shown, for
example, in U.S. Patent No. 6,710,305 (Lindemann et al.). Heat conductive material
220, as shown in FIG. 8 and described later in this disclosure in detail, on the 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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heati ng assenbly; [0068]FIG 35 is an expl oded
perspective view of the forward portion of the heating
assenbly simlar to FIG 3, but showing the tip of
FIGS. 20 or 25; [0069]FIG 36 is a side
cross-sectional view of a desoldering gun using a

I eyFANEDT s SSAOBRTFIG 1. EARR dlafRNSr ih 28018s BREHEMSr example, in FIG.

invention; [0070]FIG 37 is an expl oded perspect
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CSREIT " TR becBRLEG bl el e REIAL e 0.
The grip or handle 300 can be made of rubber, elastomers and plastics and a preferred
material is a plastic material mixed with a antivirus material. This 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 (U.S. Publication No. US 2005-0101691 A1).
[0077]) The holding assembly 140 holds the tip cap 130 firmly to the working tip 150
so that excellent heat conduction is provided through the conductive material 220
sandwiched therebetween. Further, the holding assembly 140 is designed such that the
tip cap 130 can be easily removed by a user when worn through erosion and replaced
with a new tip cap. A preferred assembly of holding the tip cap 130 on to the working
end 150 is best shown in FIGS. 2 and 3. Referring thereto, a sleeve 310 having a
proximal flange 320 is provided. The sleeve 310 has a length and an inner diameter
sufficient to enclose the heating unit 156; and for example, the length can be between
ten mm and one hundred mm, and the diameter can be between three mm and twenty
mm, and the sleeve can be made of stainless steel. At its forward end, the sleeve has
inwardly projecting tabs or flanges.
[0078] To fit the tip cap 130 in place on the working tip 150, reference is now made
to FIG. 3. The sleeve 310 is slid to the left of that figure over the tip cap 130 and then
over the slender rod portion 340 of the working end 150 of the heating assembly 110.
The lips or tabs 330 of the sleeve 310 engage the flange 280 of the tip cap 130 and
pulling the tip cap 130 onto the working end 150. A nut 350 is then slid over the tip cap
130 and the sleeve 310 and then threaded onto the threaded portion 360 of the heating
assembly 110 as seen in FIG. 3. When threaded in place the tip 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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[0073] Referring to FIG 1, a soldering iron of the

present invention is illustrated generally at 100.
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heating unit) shown generally at 110, a connector

assenbly 120, a repl aceable soldering iron tip cap
13@n%@§§0 anch@ bﬂé Bem%?eﬂeﬁaiuumaﬂ@ot& 850 %lcﬂ%ﬂ@@%&th‘éqlaﬂ%@ 880. The

he tapered
P 30 L BSOS KEieiont FRD FeRe 51578 328nh ghor col spring
114@0 cEHGberwﬁsteldrta tl@@ﬁe%ﬁ‘rpbwoﬂbﬂml S6eveBT0I Migisleed 370 and tip cap

it bl el e pvan 459 5% D Gingib 110 and the

asraamtflexurb%? tlﬁe)uott@phlaeverm armmp@sppmg bf thescodl rspring #00 hold the

e b HEpaR S 88 748 h GRS b B 134 355 Sk 87638 o cap

s alochbinatign anequulldd Off, oflid Bff Gof t|1e wntlklngttep ‘tﬁ@rtafttha@lsemnd replaced with

S R S@-ﬂ% 31\ @H{‘Lﬂ {i}? éﬁé g})@ip %'bnﬂ%fe'é@@ﬁl?@ér{ 5 sd¥arable components.

rom lcation seril a
1d006M 7Murtmer|aétqm@tweol§@r compregsiite merer A19. tArefarablyr @i elongated

T'd%ll @Bl%qzlvﬁr%rdaﬁ b%oiééﬁfe'drlﬂ its rftSWJaro( Hﬁ t%olﬂé/ﬂgﬂﬁéﬁéég))r @féq'earward

ication serial no. filed

obe
1430”@0@ the)8p 29041391 952 89 sprwe 41|°ph4§ai) CP'hx?%fmq SPP tab 420 at its
desgrivaREshdIeTEinbtal & tRcdpSEID NthRBMeMdiedn PEispFind@fip cap unit as

SerPR P FRE 71 i o o Sty 40, PRI 8 of 1R spring

di4d0liofigell into the L-arayead $lotad4000n therdotidr 450. of GBé RB&tngGassembly 110,

E/&E\hyr ,es%ech%o !ag@;{a%slt gh%% @é@en%“hb% rag%lj&lagg dnt&tt§ L section of
Pdhesiot. BVBE6Ih4ZBrifg tidis then eeleaped [rom 18] chpressed statel Tige spring is
assgfl‘ga) tgﬁs?olrgmﬁwglo% 43 thd'Go 4184 ﬂllsﬁﬂb%lﬂﬁrae'aggoly held in place on

nserted 1 nto € con

aé@%%lkwglg@ tin h20. hakermnatiyelys Betipss, prefegably the seil springl 419 and tip
cupl B8 dArediefadt iR %@’%Pé@é cBMpEnddy whigh 4ré fﬁte@%rconnected

supply via a power cord 0. The connector assenbly
1300628 by SpibiM8¥N%e openi ng 200 whi ch has both the

0{0@81 17Re aingthedrard fib cap 13@65@6& Sivé Fhnh to twehey MEET It is preferably

n insert the heat asse [N
ré‘eLEfe%er AN, e P PR J8 D HERD ['ofiagetie sintering
Tfm&rnutd&mnhg ptezesaane thel gost 40the sliehrdadieti e meaka ibédomes expensive.

oL AERy BB bl e BRoil s ekl BRSPS B o mm o e
cm’mmect'ﬂle tlmumeasecarpmel sipproxinately Tiwios niierogietenm, tof @ight-hundred
emgfgh%teré Mt e duc@?thggta ééjﬂier EF? @6&9% t&%ﬂ(ﬁ{ﬁ%ﬁﬁg Thjs solder

ve mat as sho
amidting 460 F%doﬂ exasple, ﬁetamrsplenngcle@u parward ge-wpikingagrertion of the

t &g chp 956 Sarf'lbhf !‘:lﬁ&ﬁe ‘bfatéd“ﬂd fopréi@Rt t?ﬂ@@,oldglr é&fﬁlﬁ@ﬁp past the effective

excel l ent ther ion fromt
¥orie g b UaeeP (1807 Trerle RBocRD o Aute e chrome
UpReifg A0 b difeerrtHértm/matW@rrﬁay(h‘e pE3fdrriey byg usert h| n wal |

of, nt i const gnt t hi ckness, and. nterio
A0PREE o Pt Bl pB R Ailiale AR 85 Sn@hindr RS 42 Bh 157bhe solcer
o ptadingl 46G thefemoean ektenth eeamaﬂdldragjartceptsmmfouﬂ'hm buptpnan very from one
cr rtio : :
oritie AT frie I BReRAT I3k FRE il 8K BRfing R dending
chi sel type shape 240 as shomn in FIGS, 12 and 13; a
coni cal shape 250 as shown in Bics. 9, 14 and 15; a
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280 as shown, for exanple, in FIG 8 extends out from
the base of the crown portion 230 and preferably

extends the full circunference thereof, around the

base opening 284. However, it is also within the scope

of the present invention to omt the flange or to

provi de one or nore spaced tabs in lieu of a

continuous circunferential flange. [0076] The heating
assenbly 110 also |ncludes a C|rcunferent|al grip or
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[0077] The hol ding assenbly 140 holds the tip cap 130
firmy to the working tip 150 so that excellent heat
conduction is provided through the conductive nmateria
220 sandwi ched t herebetween. Further, the hol ding
assenbly 140 is designed such that the tip cap 130 can
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The coi l sprlng 410 has a coil  spring end tab 420 at

its rearward end. To install the tip cap 130 on the
soldering iron the spring tip cap unit as shown in

FIG 7 is slid onto the rod portion 340 and the end

tab 420 of the coil spring 410 is fitted into the

L-angl ed sl ot 440 on the collar 450 of the heating

assenbly 110, and pressed i nwardly agai nst the bias of

the spring 410 and rotated into the L section of the

slot. When the spring 410 is then released fromits
conpressed state, the spring is held by tension in the

slot 440 and the tip cap 130 is thereby rel easably

held in place on the working end tip 150.



a distance 490 of six mmfor a total |ength 494 of ten
mm as shown in FIG 13. The interior dianeter 500 can
be four mm and the exterior dianeter 510 of the flange
can be five mm For the conical tip type, as shown in
FIGS. 14 and 15, the dinensions can be 6.5, O. 5 7,
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however, has the problemthat the tip cap 130 needs to
be replaced when the solder is in a nelted state. This
i s because the solder solidifies when the tenperature
drops to roomtenperature and the tip cap 130 cannot
be then renoved and repl aced. Exanpl es of heat
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md®@93] t P\ﬁtC@nzPeg&e”offO'a graph B0 tthe samplepwbich uses dheyepnductor is
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he ca onductiv
e B igher B aa%‘om‘éfa b 41E e PRIRHLTB o ingerpidering i
l Wés@ tﬁhemhue@ téraperdtar: mp NYprafdiiedN GdnefdligNthadipderdpéaratures are set

C hebzsAdiiR fuedeibe e ARare spae ef D€ odyg, B pfeater effot i
calaedlmi tapx;Mermb ﬁ;rtemparaﬂqelewauttml@éc fr om an injection

i f . I b
LT O, PUEER] i %o UL 8 I amount o
c &pesion ip s tip tesolts, anaking fena sbértartyeorking kierfgr thie dip1 Slthis is shown in
[ gﬁé g a#ﬁ% | b Eie 1gapﬁo,1 Bﬁrﬁp@tf\ﬁﬁgﬂ oafc% funkh qrk t'P temperature is

eat _conductive materi al i S genera
eé@ﬂ%?d frem ARG tanPRANCi theampunt gk %[9@0@ r?afﬁdmérpvu halfa "This makes it
powder form For exanple, the squeeze tube is first
filled with material 220 and tteen the tube is squeezed
to insert the gel material into the cap 130. It is
preferable to apply excess material and then w pe off
t he excess heat conductive material 220 oozi ng out
fromthe sides at the end of the cap than to not apply
enough material. [0091] The i nportance of providing the
conductive material 220 can be understood fromthe
graph as shown generally at 600 in FIG 16. Referring
thereto, the tip tenperature with respect to tine
using the heat conductor (the solid Iine) and without
u3|ng the heat conductor (the dotted line) are shomn



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 exanple, for Sn-0.7Cu when the tip
tenperature is lowered from400C to 350C, the anpunt
of erosion is reduced by half This nmakes it p033|ble
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) 10t odcr@bl 6 5@t Jofnd. 1783 10wk %J@ Alldy (V6H- 9ObpeeNickBLSilver Alloy

gllwcg%cngeﬁ% yﬁ@ aﬁadsmg%&ggwfei?;m%y foﬁw? %CU-8 4wt %Ni-0.3wt. %Ag (Iron
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by MMand sintering); preferably Fe-0.4wt.%C (lron -
0.4 wei ght percent Carbon Alloy ). [0098]1n the past,
to prevent the solder fromextending up a sol dering
iron tip, which nade the soldering | ess ineffective
and |l ess accurate, the tip was processed with chrom um
plating at the rearward of the working tip end.
Unfortunately, after a nunber of sol dering operations,
the chrom um pl ating gradually corroded or eroded as
the tin in the solder ate the chrom um plating (as
well as the iron plating). Further, nost of the active
agents in flux contain chlorine which can al so corrode
the chrom um pl ating. Thus, the chrom um plating
portion of the soldering tip according to the prior



[ 0099] Accordingly, the present invention provides for
an alternative to the chromumplating of the prior
art. Specifically, a flame or a plasna spray coating
is used to spray various materials such as ceram cs,
cerrnet, and netals having high nelting points on the
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[0100] When usmg ceramic coating or plating, the adhesion and corrosion resistance

of the ceramics can be improved if an undercoating is first applied. Examples of the
undercoating are Ni-Cr, SUS316, Cr-Mo. Thermal spray coating may make the material
porous, and a sealing coating can be used to close the holes.

[0101] Since the temperature of flame spray coating is generally too low to spray
ceramics or high melting point metals, plasma spray coating is the preferred application
technique.

[0102] The soldering iron tip can have a copper or copper alloy core having 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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soldered tip and the plated material. The materi al

al so should not have wettability as to sol der.

Mat erials such as SUS316 and Ti have a strong
oxidation filmon their surface. Therefore, these
materials do not nmake netallic conpounds with the tin
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Melting Point

Degrees
Material (Cent.)
Al,03—2.5%TiO, 1855
70% Al,03—29%MgO 2135
Cr20s 2265
62%Ca0—33%SiO; 1900
Al 650
Ni 1456
Cu 1083
Mo 2622
W 3382
Ti 1820

[0109] Next, components of the soldering iron tip cap 130 are described. The Table
below is a component table showing the content by weight (%) of the particles used in
the manufacture of the metal particle sintered tip cap 130. The vertical axis of the Table
shows “types” assigned to different combinations of particles. Here, eleven types have
been given by way of example, but other preferred combinations may be used, within
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 materiais 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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2265 .629%Ca0 - 33%5i 02 1900 Al 650 N 1456 Cu 1083 M
26221 W

to the sintering base material, sintering additive particles, chosen from at least one of
copper (Cu), silver (Ag), tin (Sn), boron (B), and carbon (C) are used. In the top half of
each row, the percent by weight of the various particles used, with respect to the total
particles, is shown, and in the bottom half, the preferred ranges (omitted for Types 9
through 11) are shown in brackets.

TABLE
Basic Sintenng Material Sintering Additive
Type Iron nickel cobalt total copper silver tin boron carbon fotal
P {Fe) (Ni) (Co) pasic (Cu) A (Sn) ®) (€) additive—
material weight %
. ?gé"f 932 55 13 . . i 6.8
68.8) (88-98.5) | (1.0-10.0) | (0.5-2.0) (1.5-12.0)
2 74.0 - i 740 240 10 _ = = 350
(60-88) 60-88) | (10-28) | (2.0-20) (12.0-40)
g 0 907 55 13 25 . _ 0.3
éa 5 (83-98.5) | (1.0-10.0) | (0.52.0) | (0-5.0) (1.517)
4 ?;5? (05-'100) . ?:‘f © o1t 0) : © it 0)
99.99 £9.99) i it
g (gg'g_ 250 . 93.2 55 13 . i i 68
98.5) (0-50) (88-08.5) | (1.0-10.0) | (0.5-2.0) {1.5-12.0)
§ '(’gé"f 10.0 93.2 55 13 . . . 6.8
48.8) (0-20) | (88-98.5) | (1.0-10.0) | (0.5-2.0) (1.5-12.0)
= s 250 10.0 93.2 55 13 . . . 68
98.5) (0-50) (@©-20) | (88-98.5) | (1.0-10.0) [ (0.5:2.0) (1.5-12.0)
5 ?3.‘,? . ) 99.2 i ) . N 0.8 0.8
6.7) (98-98.7) (0.3-20) | (0.3-20)
9 100 - P 100 - B = z z
10 58 a2 % 100 B 2 = : F
11 54 28 18 100 - 5 - . B

[0110] For example, the components in Type 1 are 93.2% Fe/5.5% Cu/1.3% Ag.
The preferred ranges for each of the components are Fe: 88-98.5%, Cu: 1-10%, Ag:
0.5-2%. The entries for Types 2-11 follow the same notation. The amounts of these
particles used may be determined within the preferred range for each of the particles,
but if a sintering additive is used, this is adjusted so that the total amount of the sintering
base material is within the range of 60-99.99%, and the total amount of sintering
additive is within the range of 0.01-40%. For example, the amounts of sintering
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] With 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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' [[8f45]S The use of 1-10% of copper particles as a sintering additive (Types 1, 3, 5, 6,
and 7) not only improves solder wetting, but allows a high-density Fe-Cu sintered alloy
to be produced due to liquid phase sintering, which is extremely 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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sintering can be achieved at an even Iower emperature. In terms of adding tin particles
in this manner, it is also effective to add copper particles and silver particles at the same
time, as in Type 3. However, it is preferable to add no more than 5% of tin particles. If
this amount is exceeded, the metal particle sintered body becomes weak as a result of
compounds, such as FeSn;,, which are formed.
[0119] If boron particles are used as the sintering additive (Type 4), boron is
interstitially diffused among the iron group elements, 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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density of the green conpact, which allows for an

increase in the density of the sintered netal

particle sintered body. Then, if liquid phase

sintering is used, it is possible to achieve a netal
particle sintered body with an even higher density.
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configuration. Thereafter, the face surface of the
copper core at the cap opening end is nmade to be a
pl anar surface or a surface having a recess with a
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aceab e fi nce can al so I N

deyawe@rmﬂgoldﬁww arppsarﬁéaaa%b'v aﬁtﬁcaﬁ%mﬁf@ 'aﬂat%ﬂ'e&fe.wh a stainless

s hgrel Holtlinga e 1E%0 af@aInucat7oon 02- 108398 (appl i cant:
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o LARTE: 5 mRAEE cPrRRPLR Aeb e L isoliFing ron spparatus,
shamvnxémple lof whishds abayen ib3RPanase ApGR:atiG6 02110838 (applicant: Hakko
| anugﬁu v &9# a?gﬁ%&aqﬁr%qu Zghé‘Qeédl&gé%]agﬂargﬁlg%éﬂeﬂghas been

t here hol
as sdmaﬁﬁcg/aslmn i the éPPEH?tB% 138050, FIGHd36 and &F taipelyde ageplaceable

ar BedoldeHd rtl?t £510. Fretehfig %@t@ﬁﬁélmlrgf fpbe1m| GuNd330, heater

e an ssenbl oV
hePaerop oty fEcara s and B8Y baaeBY airdlis syated, Fugher;gygianation
ot bfethehhdlaﬂnglgupes&eh‘nbﬂ essefbly is hpprovidqul byaphsctmsurds delreds el related
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f odnmlmgdtrheelrdmeomapteg forths ramqyatlig/ieplasealpe @0168%1”%@
3710148) | rﬁl@%@iﬂbéﬁraﬁé&@%&h% Mﬁﬁﬂn&ﬂ%%egalué% n%nbtﬁfjﬂm of FIGS.

pOI‘t 1 on a narrow central sl eeve
f | 3 ged Msé\nzyﬁagfaw rmebieficag 1#L B‘f"é{tge‘i‘j b?‘h’ %Pf%%lbb‘m a narrow
or canbadslded201426Na baseeNangé Ng30LdeDart 8ndosenirigois @thcoy @t a support or

potPBd A AR R e BRaRRRRE Ry g iRer ompor o
i ntherlike 1470 B4 Qraxhidtoathe epace bmmmemap d40®ang theeinner ring 1460
COL/ al[o%'é&] ﬂr&éﬂtg?&r}n"tﬁé ¥orea MM cap 1500 can be

positioned 1n ﬁ nol d 1510 and a copper co
15[904$]nseﬁr“§[=ﬂ§t'Yq4ﬁt @ MM ca% 1@%%\ Ry PPSitioppdsin sg“aupwrb%@e'd 1510

153{%6? %g%ﬂr'é? r&oﬂérﬁﬁ gbentsd ﬁ#@msbdépﬂ'{téodol?/o?éﬂg | F-\t[ﬁeishﬁw is then
o BREtcas o By Sitaw et ol ehries b§Ter &1 o 1 . %ol B form the

| | tarstir atcetdh tha chp.GThd 1ip 1840 theeaby famedeak filustratédhia FIG. 41, is then

gﬂ}%%d raﬂR‘I-[} % eﬂp%ft %@%ﬂmb{ﬁggﬁ\]eg\ g%f‘H\faﬁﬁfEHPhr{bgthe tip and

apes’as wWo
t hetger tmhppgedaq wouldh be amarw dmihesg %"@F’S’W@sﬂﬁr@"&ﬂ@ disclosure are
| nphiygethdighei n. [ 0150] From the for egoi ng detail ed

descrl ption, it will be evident that th?
[0150] From the foregoing detailed description, it will be ewdent 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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nunber of changes, adaptations and nodifications of
the present invention which cone within the province
of those skilled in the art. The scope of the

i nvention includes any conbi nati on of the el enents
fromthe different species or enbodi nents disclosed

hz‘[_ n, asse

n, as well as supassenblies | nplies and . . .
e, el Bo ubssRibe: Srerds. AT GEROUR IR Upusyer ttis
v antérmfeidothat mabtsude pariniiong Mot otapahtiag sipim ithe afpirit haf the invention be
invention. be.considered as within the scope thereof.
V\%\%ﬁ%&&gﬁ = ﬁ%@%ﬁ%&é@ ftepl aceabl e sol dering or
desoldering iron tip, conprising: a tip cap defining a
forward working end of the tip; and
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a heat conductive tip core secured in the tip cap;

the tip core having a proximl face having a

configuration adapted to mate with a face of a heating

end of a heating assenbly to provide therm

condMEAT ISICLAMED she heating end to the tip core,

wherein the tip cap includes a sintered nenber

conprising (0.5 to 10.0) wei ght percent of copper,

(0. 1- t 0 Areplacegbleghidering of dasepldesing ipe ke FOMRAIRIAG (0. 1 t o

1.0) wei ghtip @prdefitg a0brwaid woling eaBldf the N ams the

r_erral ni nga Eéa?%%ctive odcngqseécﬁrM)in%e tflf)lc ;m 1, V\,her ein the

tip core conprises copper, a copper al'loy, silver, or

a silver #ptipgore hgvingrs groximgl fage kaviap @ confighraion gapted ftgmate with a
t he f4pe @K h REdting 8o @fhehting abddinbab Prokids thari=® eddaction from the heating

confbg%rﬁd$hgﬁ§eceive and mate therein a protrusion of

the a6 o ¢ heating end. 4. The tip of any one of

clai ms  1Whegein theyiipegapi ifFluslas 8 Fntarefemember FEMPEInga0® to 10.0) weight
Wor lpiefagnt & Boppér, {0Yetol5.0) visRybt bk&ﬁen&ofc rilidfkleD _ﬁndS(delGH .c2 weight percent of
coat : : one of clains to 4,

VmeI‘SI(IEJI%ﬁ ag%édcr)‘u%@fe r%@%?'&\é?%ﬂ nct)'dy portion of the tip cap

has a chrome layer. 6. The tip of any one of clains 1

to 2, WTHEeiphf &laifil 19¥Whérain tietih cafe dobrides gompap altapped alloy, silver, or a
flange, st ending radially outward. 7. A sol der

heat'i ng system for sol dering or desol dering iron,
conprising: the tip of any one of clains 1 to 6; a

sl eave el tipdofadiaig Mg &g Netidreire i@ wHoxeiall faqeooft theip caredhas a recess

e : , _ | , _
o oSBT RSP poRh AR tadl o Al v,
desol dering iron heating assenbly, wherein;

4. The tip of any one of claims 1 to 3, wherein an outside of the forward working end of
the tip cap has a tin or solder coating.

5. The tip of any one of claims 1 to 4, wherein an outer rearward body portion of the tip
cap has a chrome layer.

6. The tip of any one of claims 1 to 5, wherein a proximal end of the tip cap has a flange
extending radially outward.

7. A solder heating system for soldering or desoldering iron, comprising:

the tip of any one of claims 1 to 6;

a sleeve having an engagement end distal portion; and

mechanical holding means for releasably holding a proximal end of the sieeve to an
elongate soldering or desoldering iron heating assembly, wherein:

the tip includes a proximal end to be engaged with the sleeve;

the heating assembly includes a rod and a heating end at the end of the rod;

the proximal end of the tip and the distal portion of the sleeve are engaged, and the
sleeve covers the rod, and the tip core mates with the heating end to thermally communicate
with the heating end;
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the tip includes a proximal end to be engaged with the
sl eeve; the heating assenbly includes a rod and a
heati ng end at the end of the rod; t he
proxi mal end of the tip and the distal portion of the

sl S| eevepiig H@F&%Q@dﬁe fr&\ﬂﬁn trﬁe@turﬁj a%%éﬁﬁbl?fb\‘?ép?ac%@mf Qﬁ’q and

F e mates to th
comTun hedirecort b3S 2 ﬁ%”ef?éﬂﬁgemfnbﬁﬂe coqugrefilt?) "]a? W'th CLL engagement

FREQYME Iheating @it When hgatheRdo BEhE Kbkivg inans.epl acenment ;
and the tip core has a core engagenent face

configured to mate with an engagenent face of the
Beat i T]Iga soidbrviteetinghg)stent bieclaitro? byheréie theotadi dejneeart®llow area, the

ﬁe%mg O H%y m@ﬁ@% Q%e§t¥|staef9h%i'd E&ﬂbd‘bﬁwmxﬂ‘ﬁ r@sft’ioﬁ&em the hollow

I nes a ow ar ea eat1 ng asse
RIRG| Anrfeibe Aeaiivaagsembly *ﬂ@ildm&jtemﬁf-"tat%ﬁ SQj’]SOR/\;ﬁﬂQﬁqhq“QW area forward of
eHekiepned in the holl ow area, and the heating
assenbly includes a tenperature sensor in the hollow
area forward of the heater. The sol der heating
9Qyst emmﬁoldérahmﬂg @yst8mn ofhedimi N drige whepeic ale tipscad has a coating

EARAS SRR SR o S oBh ke 1O om0t

any one of clains 7 to 9, wherein the distal portion

95, t hﬁhesécﬁc%\t‘@leﬁﬁ‘@ E\eh‘n%ﬁ&ibﬂe o @?Q%Q‘%lg' Wh%lnttﬁ@dls?dqgortlon of
thes‘;%voxwra the tip has a

a|h§s 8h Il’{\ﬂﬁgil)t glﬁo%gﬁhp orltfb anqethg BIo glg}al 9f th@ tip has a flange
digsdsethonfwasdhyorothe tiptael ains 7 to 9, wherein the
hol di ng nmeans includes a coil spring around the
proxi mal end of the sleeve. 12. The sol der heating
4yst eﬁi%$0ldﬁﬁ)he®ti1@ sybtew| fiang ovie pbHclgimswhier Biwherdie thel kg means

H&El'dé’sd§§O|laspﬁﬁ’d LBGha RO Prokiifal B shitngsiékans hol ds an end

he spri
12. The solder heating system of any one of claims 7 to 9, wherein the sleeve includes a
spring, and the holding means holds an end of the spring.

13.  The solder heating system of any one of claims 7 to 9, wherein the sleeve includes at
least one slot in the proximal end thereof to define a slotted end for engagement.

14. The solder heating system of claim 13, wherein the holding means compresses the
slotted end.

15. The solder heating system of any one of claims 7 to 9, wherein the sleeve includes
an elongated coil spring whose distal end defines the engagement distal portion and the

holding means is provided at the proximal end of the sleeve.

186. The solder heating system of any one of claims 7 to 15, wherein the tip includes a
central suction opening to serve as a desoldering iron tip cap.

17. A method of manufacturing the replaceable soldering or desoldering iron tip of any
one of claims 1 to 6, comprising steps of:
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13. The sol der heating system of any one of clains 7
to 9, wherein the sleeve includes at |east one slot in
the proximal end thereof to define a slotted end for
engagenent. 14. The sol der heating systemof claim
13, wher eblnparhealﬁmb&ﬁhwgingreamoomﬁ}ya@ses the slotted

end. 15. gS{P,bCiﬁgr cébeéubhtﬁﬂlaﬁw ﬁﬁl\?mr&fgh QF\W bQiéeoﬁénlng with a heat
cl ai S| eeve, |

el orfgaquewem?"aﬁgq S ie G0 18 G B 4P GoR (ate g having a core

engageagementeng faaé atpioe baseopeaind. t he hol di ng neans i s
provi ded at the proximal end of the sleeve. 16. The

sol der atin stem of an f clajns

aher B n TR 3 e o e e A s SleBrine Bt cigptye metera
ser \irglugss ameieovdagror a qintureof amelal peypder arid7a bildenet hod of

manuf acturing the repl aceabl e sol dering or desol deri ng

|ront|pofa one of arrslt06 i ng ste
pr eH}:ﬁ‘ ﬁnﬁtgg% ﬂﬂa@ay,ﬁ @O"R"ﬂg%é gﬁgnﬁ sllfgenn ﬁdgregn compact
c h ar’rgvmqgswktentlallyghe:wesambm geribe tiol dap ahdthé heat bendugjive triaterial together

bas &iif BSdM ditir, Wit fihePcnBRfHy sfepnduct i ve material so as to
formthe tip core in the tip cap, the tip core having

a core engagenent end face at the base opening. 18.
The 2fret hBe roéthasd efickainl 79, fuither eimprising & lstep ohtergng theoepgngagement
t he eRe fce B9 PESThInY At l@ﬁét%é 3l fotdiyl HE& IRy émt@lhd@@véﬁ&r the sintering

or a nmxture of a netal powder and a binder.
met B8 of claim 17, further conprising a step of
sintering a green conpact havi ng substantially the

sangq Shaﬂfé lﬁ@théd']& dnly I%né: %pclﬁﬂlg 1?'1@251 ivthef %iﬁbiﬁﬁ\%‘éestep of coating a
material .to t her,, .aft l_f%l r?gthetlpcap

e
ot e ois b S L upiah T e s v R oL B
a stwithclypmitoy aftentye chasginmster.engagenent end face by
performng at |east one of ~forging, machining and

g;; gl ng-r af tﬂgordr?!i _aLu? eln ?htﬁ% %‘Earrglrz:qo i%)r tl-ﬁgl(ta' cap is §€aé%ed with the

of @eﬁippﬁﬁgcwemﬁﬂﬁlwgamﬁﬂﬁd@*ﬂe of the tip cap W|th tin
or solder, and the rest of the outer surface of the

tip ZQ.ap 'metntﬂetr?o E:Panm@? vzsan];etreequ |nttlbeech%pg"flnrg%iepglh F\e:R conductive material is

cast.

24, The method of claim 23, wherein in the charging step, the heat conductive material
has the form of a rod or a block.

25. The method of claim 17, wherein the preparing step includes a step of sintering a tip
cap; and the heat conductive material in the charging step is in the form of powder, further
comprising a step of sintering the sintered tip cap charged with the heat conductive material,
after the charging step.

26. The method of claim 17, further comprising a step of melting the heat conductive
material in the form of a rod or a block which is placed in the sintered tip cap.
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22. The nethod of claim 17, wherein in the charging

step, the tip cap is charged with the heat conductive
material in a nelted state. 23. The nethod of claim

17, wherein in the charging step, the heat conductive
material is cast. 24. The nethod of claim 23, wherein

in the c ] t 5 j ' ;

the For o Aeiet 3'cEin 11, YheiiPthe SEAGUE LY RollFe L 8 ol igssing e
17, heRloeadustiverpatasipdMatiedgcar ep i ncl udes a step of

sintering a tip cap; and the heat conductive nateria
Icgrr;)érales Icﬂl?er rgetnt?.i of EISI?‘I i?svr\{ittegc?ﬁ Pﬁth ﬁé@sr@]; q}é\%&{re erﬁ%ﬁ&hgf{t end face
chaﬂ@@ﬂm%%tlw the heat conductlve mat eri al , after the
charging step. 26. The nethod of cla|n117 further

c 0?39: Si ﬂ% rﬂ?tﬁédecﬁ aﬁJ or@?blf E:I'alprg (]t7 '?c?zé‘ %%rel‘ﬁ%%ﬁ ?)Fe'ﬁgl%g step, the tip cap
pl ad@sd a" H"?fﬁ@d%’TsHtt@F é'ée‘telt?ﬁhefﬁby def'"%qdesPHE"'We’Ph 88t of

claim 17, wherein the charging step includes a step of

|0r 633‘6' ng'rﬁé_'ll_,ﬁetn&ﬁéf a%g%ﬁ#*% +|¥:%s E]c?ﬁé %thetefht A tﬁé“ﬁhatd Y step, the heat

pr es"gi‘q\‘ﬁt"@t"@&”a't IFUdES,FARPRINY SRRRFREHRY: @HH ?ra?c%"‘?’é"ctyor ned.
29. The nethod of any one of clainms 17 to 28, wherein
in the preparing step, the tip cap has an inner

sol der-suction sleeve to thereby define a desol dering
iron tip. 30. The nethod of any one of clains 17 to
29, wherein in the charging step, the heat conductive
mat eri al includes copper, a copper alloy, silver, or a
silver alloy.
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