DESCRI PTION TI P OF SOLDERI NG | RON, PROCESS FOR
PRODUCI NG THE SAME, AND ELECTRI CAL SOLDERI NG | RON AND
ELECTRI CAL SOLDER SUCKI NG | RON I NCLUDI NG THE I RON TI P
TECHNI CAL FI ELD The present invention relates to a tip
for handling solder, nore particularly, to a tip for
handl i ng solder, which is a soldering bit of an
el ectric soldering iron or a suction nozzle of an
el ectric sol der sucki n®ESGHPTEANM a preventive
nmeasur e agai nst corrosion by sol der being applied to
the forward end of a soldering bit core nade of
copper or a copper alloy, and a manufacturing nethod
TDP ONeSGEDPERING VRON, aBRQOESS| BEORr PROBPUCINGI THEI SAMEQr AND
an electric solder sucking iron wusing the sane.
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and join conponents in the electronic industry.

Sol dering is broaghgLuoinGdedri nkonmese sol dering

(batch sol dering) and manual sol dering. Mass

sol dering includes flow soldering by which el enents

or conponents are nounted on a printed circuit board
TR I rigt® board is immersed in a nolten sol der

bath, and reflow 1 soldering by which sol der paste,
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is a soldering bit of an electric soldering iron or a suction
" nozzle of an electric solder sucking iron, with a preventive
measure against corrosion by solder being applied to the

forward end of a soldering bit core made of copper or a copper
alloy, and a manufacturing method of the same, as well as an

electric soldering iron or an electric solder sucking iron

using the same.

BACKGROUND ART

Soldefing is generally used to connect and join
components in the electronic industry. Soldering is broadly
divided into mass soldering (batch soldering) and manual
soldering.

Mass soldering includes flow soldering by which elements
or components are mounted on a printed circuit board and then

the board is immersed in a molten solder bath, and reflow



after which elenments or conponents are nounted on the
board and sol dered by neans of heating. Both are
characterized in that nultiple points can be sol dered
si mul t aneously. Meanwhil e, manual sol dering, which has
been extensively wused, is a soldering nethod using an
electric soldering iron, and is characterized in that
it makes the work easy for anyone. Manual sol dering
sqiderinthbE vriqh sod draaRasie i PERPRFedRY #ﬁ@ﬁ@&@lgeor mixing
after mass sol dering described above to repair
solélexcpaveicdedandtagokux wathothe usefierb tovdeoiaddd tive),
that could not be sol dered by neans of mass
isspristedgn poetdomseht ibEngbisedden iangrintedfcircuit board,
el ectric soldering iron is made of copper or a copper
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Sn-Pb  eutectic sol However, so-called |ead-free
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defective soldered portions or to solder components that could
not be soldered by means of mass soldering.

The conventional soldering bit of an electric soldering
iron is made of copper or a copper alloy, and its forward end
is iron-plated with a thickness of several tens to several
hundreds micrometers to prevent corrosion by solder. The‘
iron-plated portion is coated with solder, and a soldering work
is performed using this portion.

Incidentally, principal components of solder are
normally tin and lead (Sn-Pb solder represented by Sn-Pb
eutectic solder). However, so-called lead-free solder that
does not use lead as a principal component (for example, Sn-Cu
solder, Sn-Ag solder, Sn-Ag-Cu solder, etc.) is receiving

attentions in recent years due to environmental concerns, and



and ease of spreading of solder) than Sn-Pb sol der.
Deterioration of wettability of solder is chiefly
attributed to the fact that a nelting point of
| ead-free solder is 20 to 45C higher than that of
Sn-Pb solder and the forward end of the soldering bit
t heref ore undergoes oxidation nore readily. This
reduces sol dering workability in manual sol dering, and
ipthesafese heigroverdfizeanenteen &eagi-fFed polder, however,
particular, when |ead-free solder is used, defective
gegsi el i vh g enesied i 1oy haoreu pooneint Is odwlegadbdllddy rpromenties to
frequency of repairs tends to increase, which
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of the present application has invented a technique
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resi stance by solder on the soldering bit at or nearly
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JP- A-2000- 317629). The invention in the precedent
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with mass soldering and the frequency of repairs tends to
increase, which intensifies the need for improvements.

The applicant of the present application has invented
a technique to improve solderability while maintaining
corrosion resistance by solder on the soldering bit at or nearly
as the same level as that on iron-plated articles (see
JP-A-2000-317629). The invention in the precedent
application improves solderability by applying iron-nickel
~alloy plating on the forward end of the soldering bit or
providing a covering member (bulk material) made of an
iron-nickel alloy to the forward end instead of conventional
iron plating.

Desoldering for removing solder on unwanted portions is

known as a work accompanying with soldering, and an electric



nozzle is brought into contact with solder to nelt the
solder, while nolten solder is sucked into the
interior through a suction inlet opened at the
forward end of the suction nozzle. Suction is
performed using suction neans, such as a vacuum punp,
and molten solder is retained in a tank equipped with
a filter _and provided at sonme mdpoint in a channe
sodidan ﬁPPlﬁlps 1ren 461 wred A9 brhismante effBetglectric solder
soldering iron, the suction nozzle of the electric
suai i isgemeﬂj:s Eba sudtiwmeeds lecrsitive hepd inhgreeao$. such
of nelting solder when the heated forward end is
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sol der to ensure heat conductivity; and iron plating
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also needs to have the function of melting solder when the
heated forward end is brought into contact with solder and
wettability by solder to ensure heat conductivity,; and iron
plating is applied to the forward end in the same manner. Also,
similarly to the soldering bit of the electric soldering iron,
there is a need to prevent corrosion while maintaining
wettability by solder even when lead-free solder is used.
Iron-nickel alloy plating as described above can extend
the life (it ends when wettability by solder, which has been
deteriorated gradually, reaches to the extent that the
soldering bit is no longer wetted by solder) against oxidation
on the forward end of the soldering bit or the suction nozzle
(which are collectively referred to as the tip for handling

solder herein); however, the life against corrosion by solder



that its nelting point is higher than that of Sn-Pb
solder, etc. Alife shortened with an increase in
quantity of corrosion when |ead-free solder is used
thus remains as a problemto be solved. Afilm
t hi ckness may be increased by extending a plating
time of iron-nickel alloy plating as a counterneasure.
_ However, plating is a process that takes 20 to 30
imeomparahde ext a§ 1renppbeeedianfiqles f uNeNertheless,
reduces productivity markedly. In addition, because
logidatfineg wedtden sisarchasradtesriaed aln pidtutanquan bttty of
expense of disposal drives up the cost. In regard to
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(bulk material) made of iron-nickel alloy at the
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of suppressing an increase in quantity of corrosion
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sol der has various ki nds as specified above. Hence,
maﬁggﬁig. fn addgtion, becauseppiating waste is an

environmental pollutant, the expense of disposal drives up the
cost.

In regard to the countermeasure by providing a covering
member (bulk material) made of iron-nickel alloy at the forward
end of the tip for handling solder, an effect of suppressing
an increase in quantity of corrosion can be expected; however,
this countermeasure has a problem as follows. In general,
wettability by solder and resistance to corrosion by solder
tend to be mutually contradictory, and these properties are
influenced considerably by materials forming solder and
materials forming the soldering iron forward end. It is
therefore crucial to find a balance between wettability by
solder and resistance to corrosion by solder by taking into

account materials forming solder and materials forming the



covering nmenber made of iron-nickel alloy is provided
at the forward end of the tip for handi ng sol der,
there arises a problemthat the properties of the
covering nenber vary with the kinds of sol der used.
An attenpt was made to choose materials that best
suit the kind of solder used; however, a degree of
freedom of choice was so small that a sati sfactory
SQAgTing ol en MRTHRr & cPieve ot iRAM 1 on PP SOlder
devised in view of the foregoing, and therefore has
meRn pI§Hredib P@tmcdéoédtemlﬂomoﬁ‘an@ﬁmm Joiergas lead-free
capabl e of preventing corrosion by solder on the tip
sdlgter hmasll vagicuws deinds s gpevifiged ohblevebi IHencear when a
desol derability when | ead-free solder is used, readily
capkeEing mepmtete magles ofif irbe-sdkc#tedi afjloyohs forowaidie@rak the
that best suit the respective kinds of solder, and
fomibicd reh@roenilssioip Hbr enand Ongesd deppl thépat arigss a
wel | as a manufacturing nethod of the sane.
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CObaI'IIhe invention was devised in view of the foregoing, and
therefore has an object to provide a tip for handling solder
capable of preventing corrosion by solder on the tip for
handling solder and improving solderability or
desolderability when lead-free solder is used, readily
obtaining materials of the soldering iron forward end that best
suit the respective kinds of solder, and reducing an emission

of environmental pollutants, as well as a manufacturing method

of the same.

DISCLOSURE OF THE INVENTION

An invention set forth in Claim 1 is a tip for handling
solder used as a soldering bit of an electric soldering iron
or an electric solder sucking iron., which is characterized in

that a soldering iron tip end member, formed of a metal particle



as a principal conmponent. According to this
configuration, because the netal particle sintered
body i s manufacturing using the powder netallurgy
process, a degree of freedom of shaping is |arge,
whi ch makes it possible to manufacture the netal
particle sintered body in a shape closer to the
fini shed shape. cutting process can be thus shorter
sigitesfg bedy 'F%n‘é’él%l‘i"?‘t"é?ld Ui 8 ROWAET OIf el Hed ¥ PRGCess.,
process, there is no need to raise the tenperature to
ig E’é‘oﬁﬁdﬁdngtpél feryprgcendepEca spdepEing drishi gy made of
can be saved and an environnental inpact can be
coppeepora dopPeanad loBecand dhiits tbeane bal \penttelclshisdntered
IS necessary in the conventional case of using iron
badyahiasgati $easbt omecebsmeyt andigriradyeviskedf ,f @nids cobalt
. the environnent can be reduced, which enabl es power
assS av iprgsodph Inessngoneditct i on  to be achi eved. Al so,
because the principal conponent of the nmetal particle
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el enent bel onging to the sane group and havi ng
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different from the melting process, there is no need to raise
the temperature to the melting point of Fe. Hence, energy
consumption can be saved and an environmental impact can be
therefore lessened. Because disposal of waste, which is
necessary in the conventional case of using iron plating, is
not necessary, either, adverse effects on the environment can
be reduced, which enables power savings and mass production
to be achieved.

Also, because the principal component of the metal
particle sintered body is iron, or nickel or cobalt that is
an element belonging to the same group and having properties
closer to those of iron, or a combination of the foregoing,

it is possible to obtain a soldering bit having high resistance

to corrosion by solder and high wettability by solder. 1In



having iron alone as the principal conponent. An
invention set forth in daim2 is the tip for handling
sol der according to Claim1l, wherein the netal
particle sintered body is nade of a sintering base
material or a sintering base material and a sintering
additive, and at |least one of iron particles, nicke
particles, and cobalt particles are used as the
Pan i @tiawy bhsaat@mlepriflichpaindmredbedy haying @ principal
manner, the principal conponent of the netal particle
conpmurEaned based on dnda with annaddibhiobast migkalerdmicobalt
using at |east one of iron particles, nicke
cgrarfiumtihes; imgrmbveo lwadrtrqedirdn alessi s tBncedjanst weg tability by
m xing ratio of these particles as desired, a
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invention set forth in daim3 is the tip for handling
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When configured in this manner, the principal component
of the metal particle sintered body is made of a sintering basic
material using at least one of iron particles, nickel particles,
and cobalt particles. By adjusting a mixing ratio of these
particles as desired, a required component ratio can be readily
achieved.

An invention set forth in Claim 3 is the tip for handling
solder according to Claim 2, wherein the iron particles used
as the sintering base material are iron powder having a purity
of 99.5% or higher.

It is recommendable to use eléctrolytic iron powder or
carbonyl iron dust as such high-purity iron particles (Claim

4). They are iron powder obtained using an electrolysis

process or a carbonyl process known as a manufacturing method



subj ected to finishing reduction. By using
el ectrolytic iron powder, not only is it possible to
prevent a reduction in heat and electric
conductivities and deterioration in solderability or
desol derability due to inpurities, but it is also
possible to increase a density of the netal particle
sintered body. In a case where iron particles contain
of medidderoydasnt i tTherleffEolyisds PEaeasas camiiod by which
oxygen, nitrogen, or hydrogen, a relative density of
ixor iipeobtapnedifiram anagreeus [sody tiion efugwn sulfeteeriron
| oner, whereas the relative density can be increased
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used. The carbonyl process is a nmethod by which
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deconposition. This nmethod is suitable to the
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gquantity of impurities, such as carbon, oxygen, nitrogen, or
hydrogen, a relative density of the metal particle sintered
body is reduced to 90% or lower, whereas the relative density
can be increased to 96% or higher when high-purity iron powder
is used.

The carbonyl process is a method by which carbonyl iron,
Fe(CO)s, is made into powder by adding a moisture vapor for
carbonyl iron to be separated into iron and a carbon dioxide
gas through heat decomposition. This method is suitable to
the manufacturing of fine particles, and carbonyl iron dust
is optimum as a component of the sintering base material of
the invention.

An invention set forth in Claim 5 is the tip for handling
solder according to any of Claims 2 through 4, wherein the metal

particle sintered body contains the sintering base material



to corrosion by solder and wettability by sol der
sufficiently. In this specification, when "% is used
for a conponent ratio, it means "% by nass" unl ess
ot herwi se specified. An invention set forth in Caimb®6
is the tip for handling solder according to any of
Gaims 2 through 5, wherein: the netal particle
sintered body is made of the sintering base naterial
atyy ‘f%t%li?lt%ﬁﬁ@‘a%l ?9v@9%the sintering additive
includes at least a first sintering additive; and at
| eastWhate capfigpmd gnrthis @@nrmn.vé:rhqoamqnﬂzetsleq iqf the
particles, boron particles, and carbon particles are
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in this manner, not only can solderability be further
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includes at least a first sintering additive; and at least one
of copper particles, silver particles, tin particles, boron
particlés, and carbon particles are used as the first sintering
additive.

When configured in this manner, not only can
solderability be further enhanced, but also a high-density
metal particle sintered body or a metal particle sintered body
having high corrosion resistance can be obtained by means of
sintering at a relatively low temperature. Because copper,
silver, and tin have relatively low melting points (1083°C,
960°C, and 230°C, respectively), even when the sintering
temperature is set to a relatively low temperature, ligquid
phase sintering can be used, by which the particles are melted

to £ill in clearances among metal particles during the process
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Carbon is able to enhance resistance to corrosion by
solder and is thereby able to extend the life
significantly. It is preferable to set a content of
the first sintering additive in the netal particle
sintered body to 0.01%to 40% (Claim7). Wen
configured in this manner, an optinmum quantity to be
added can be set without causing an event such that a
ofjuahtteying fﬁ%ef?iéimsiﬁ@enﬁﬂf%ﬁﬁﬁtbQﬁPﬁsl%%ﬁﬁﬁﬁ&tlallY
that an effect is insufficient or it is so large that
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sintering additive. Wen configured in this manner,
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effect is insufficient or it is so large that adverse effect
is provided.

An invention set forth in Claim 8 is the tip for handling
solder according to Claim 6 or 7, wherein: the sintering
additive includes a second sintering additive; and at least
one of vanadium particles, niobium particles, tantalum
particles, chromium particles, molybdenum particles, and
tungsten particles are used as the second sintering additive.

When configured in this manner, resistance to corrosion
by solder on the tip for handling solder can be enhanced. By
adding vanadium, niobium, and tantalum belonging to the V-A
group in the periodic table, or chromium, molybdenum, and
tungsten belonging to the VI-A group, particles having high

melting points are diffused through the sintered body matrix,
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wettability by solder of the soldering bit with
relative ease. Hence, when a |arge quantity of carbon
cannot be used in order to ensure wettability by
solder, it is effective to use the second sintering
addi tive as nmeans for further inproving corrosion
resistance. It is suitable to set a content of the
second sintering _additive in the netal particle
angd I‘Ft"&eé’&lﬁé@;l]ﬂohegﬁl‘?ﬂfﬁ%wn(@%?—ﬁ?@l}ceWﬁa‘h be expected,
configured in this manner, an optinmmquantity to be
whildthe Famm il th et wen %ﬁ%tt%u%if@ marke@hy - such that a
quantity of the second sintering additive is so snal
t hat Ianadéiftsen, icanbwuiisied astthey firstssigotedming addditive
wettability by solder is deteriorated significantly.
evanceseritheocaatosion hresi anee 10buts déeetiqrdoes
handling solder according to any of Clainms 1 through
wed tadigaritiynbyyhso IdéBlof pREtsE]ldesing &itdwhoH\rdsaiDrénedse .
in a shape of a cap to be capped on the forward end
Heffcd Ngheal dardife Bubn&ais§ 88kd¥iSor ddtindtBesSus&d dDérder
to 800 Eun. Wen configured in this manner, the tip

td %s@@dw%&ab&qlﬁ%r b@a@otl%erfamiftaqfsuneﬁe&a@lé %o Ws@ the
short tine by mer el y capping the soldering iron tip

s R TR e iU TR Xt & £ B woﬁﬁtﬂr £ 1 GhSroving

sintered body on the forwar the soldering 12
cogkgsqghp g%éQyﬁEécnnlng them by neans of brazing or

reover, because the netal partlcle

si nt ered_bod tét?{_?sté Nl 4 co%g 10,849, se% sa%@erlng |

it i§°use Irec yas eso erlng rron 1l
adﬁ?.r{g.ve an”% ut ar%%lagglrttll% e s:.n %?:Sé | %%’dy l;to %.01% to 5%

(Claim9). When configured in this manner, an optimum quantity
to be added can be set without causing an event such that a
guantity of the second sintering additive is so small that an
effect is insufficient or it is so large that wettability by
solder is deteriorated significantly.

An invention set forth in Claim 10 is the tip for handling
solder according to any of Claims 1 through 9, wherein the metal
particle sintered body is formed in a shape of a cap to be capped
on the forward end of the soldering bit core and has a thickness
of 200 to 800 um.

When configured in this manner, the tip for handling
solder can be manufactured readily in a short time by merely
capping the soldering iron tip end member formed of a cap-shaped

metal particle sintered body on the forward end of the soldering
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still possible to ensure heat conductivity fromthe

soldering bit core to solder in a satisfactory

manner. An invention set forth in daimll is the tip

for ‘handling solder according to any of Clains 1

through 10, wherein the netal particle sintered body

has a density of 95% or higher. By using a

high-density nmetal particle sintered body in this ]
bifaFRER, aRGY dAipéapsthem dcBARE ChRIFEIRS oF the 1ike.

It is suitable to nold a green conpact by neans of
Mdngasan .ohecpyisei hhedeetal par et lpvsiatenest hodyots as thin

manufacturing a netal particle sintered body having a
agi200ito 849 jm gleven whehi phas usdddid¥sidt ynaseges dofldering

an electric soldering iron or an electric sol der
irsurckiipgendanepbeyi withont hatyeadd it forra hapxcawsisg) dert is

whose resistance to corrosion by |ead-free sol der has
stiganpokBpblEcEb atbutw R atotdndabtlit/iyyaffom the soldering

desol derability (hereinafter, referred to as
bit0ldrtealtid islon @it frhea |dde)s o rpasihedihanced as

descri bed above, the life of the nmain body can be

ext erdethdi+150sRt FobhGh EDgikiPSiEAn8AE #6¥Whandling
solder are directly fixed to the main bodies, and a

l.agy I C I d,f € 1ipNn [ :
so{lﬁi%xa%d%%rﬁ%hgz r1]:8' %%?%fegér%'i‘fh% 1f ehHRGRE 107 Wﬂb‘il%mnthe

e tips for ing sol are attached to the nal

me&%qggégticﬂgpgﬁﬁ%gqgﬁi gﬁﬁﬂeﬁaé % ad seitésﬁ' I%fg C%%d o%{ﬂéi?ger .

ition, work e Cl encl es can

-high,sol der abi |i.t d the like. ln a.case ere e .
b PEreRERaH kohotiae Y resRacedpfiSTe i o] Boay 1n

rtion h h r rovi h
the.os I%agnér?’%%rr%ssi%n Je:gts?.s‘talqgé c?aen %eoengaegcég ftur‘%:her . It

is suitable to mold a green compact by means of injection
molding described below as a method of manufacturing a metal
particle sintered body having a density as high as or higher
than 95%.

In regard to an electric soldering iron or an electric
solder sucking iron provided with the tip for handling solder
whose resistance to corrosion by lead-free solder has been
improved and whose solderability and desolderability
(hereinafter, referred to as solderability and the like) have
been enhanced as described above, the life of the main body
can be extended for those in which the tips for handling solder
are directly fixed to the main bodies, and a replacing cycle
can be extended for those in which the tips for handling solder

are attached to the main body in a replaceable manner (Claims

13



mai n body side, or alternatively, the tip for handling
solder nmay be provided with a heating el enent that
electrically heats the soldering iron tip end nenber
via the soldering bit core (Caim12). Wen
configured in this manner, it is possible to adapt a
heati ng el ement having opti num properties (for
exanpl e, a _capacity of the heater) depending on the
1% 14t)he inzadgdigiophe vprkpesd igiensd est ogpe be grhgnced
handllng solder to an individual tip for handling
dusp|trehighhisch derabnl ity modirtherlikehance t he work
efficiencies. An invention set forth in aiml5 is a
manJinae casierghe ne tthedt 1 folrchangling skdder by replldceable,
according to any of Clainms 2 through 12, and the
a Melaltdchg poattdroact enctedshy healtwdi,nthay beeadiovdderd to the
m xing the sintering base material or the sintering
mdidsSBogt €ida| MG ItdernHvivaliyng taddt ip Vo tTdli ity E0lder
any of Cainms 2 through 9 using a binder; formng a

maS BEpERRELA wikh SHSH 1ith el @it ﬁﬁamé(]!éﬁ'&'iéhlly heats
substantially an identical shape wth a shape of a

th%o LeeleRdniy’ 28 ohl El?ngn ePlvfa %%oﬁiﬁfﬁfﬁ" @119 core
he shape of the soldering iron tip end nmenb by

(df%ﬂﬂﬁl%f Jpressure nol di ng; cal cining or S|nter|ng t he
green conpact i n a non-oxidative atnosphere at 800 to

1300@3@9 38591?&§ e, SOl ATt r 0911 0 JEL%Eﬂ%qﬁzadapt

forne par S|n ere bod |n|ng
he.saol de

a pRgsRRg RLER §8rlnﬁaag%&wugbsﬁgpesFlgs (435 KA, a

capaci%Y of the heater) depending on the shape, the size and
the purpose of use of the tip for handling solder to an
individual tip for handling solder, which can in turn further
enhance the work efficiencies.

An invention set forth in Claim 15 is a manufacturing
method of the tip for handling solder according to any of Claims
2 through 12, and the method is charadterized by including:
kneading or mixing the sintering base material or the sintering
base material and the sintering additive according to any of
Claims 2 through 9 using a binder; forming a green compact by
molding a resultingmixture to substantially an identical shape
with a shape of a soldering iron tip end member or a shape
surrounding the shape of the soldering iron tip end member by
means of pressure molding; calcining or sintering the green

compact in a non-oxidative atmosphere at 800 to 1300°C to form
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When configured in this manner, a netal particle
sintered body made of the sintering base material or
the sintering base material and the sintering
additive can be readily manufactured. The tip for
handl i ng sol der can be readily manufactured by nerely
machining the metal particle sintered body as needed,
and joining the nmetal particle sintered body to the
they SR40¢Ti89d 16PNt §éPs6PaPemBehi forpee Qﬁ/4n99¥§lopartlcle
brazing or the like. An invention set forth in Caim
sipgered hedyanahdcioinagg hheheeldfring iyen figkp end member
handl i ng sol der according to Caim1l5, wherein the
taret forpard ehd efnaesetidévilygilsit uwrdhe madapdd dppper or a
means of preformforging or powler forging at a
cappaeradtlaye of 300 to 500C to formthe soldering iron
tip end nenber. Wien configured in this manner, a
dens ihgnCédnbEguidg ieasiels Munhatsi dmettianepan-tiPDs eSntered
anong particles in the netal particle sintered body
bddy RBAENE thedshEBreAlBss O mateyidH12Beethé ¥il®ring base
t hereby achi eved. An invention set forth in Caim1l7

materd T 2ekW 1 e rIRd Eﬁ@l@ﬁv‘ér@aﬂ b f’@éd:ﬂ?fﬁhhﬁﬁactured .
sol der according to any of Clainms 2t rough 12, and

THe® 1P idaed ﬂa%dcﬂ%a%gde&e%m 6&‘9&4&& maEeL AGr & by

m Xi ng the sinteri'ng base mat eri al or the sintering

me*%%i?z @E?gh%gagﬂe%ﬂ%ﬁéi [ﬁg{&?g{‘us@gﬂ&ﬂ Iec?%%(gyd'aggn'égded

nder

ul't
oy oRBipEaPRY e thao RErEaf LenapBt e B8] 58 Bpp gorwara
surrou

enghaf G Soid £ tl£8ﬁ&eF?ﬁ‘a X gipant ogﬁﬁrﬂéﬁﬂgr%&%”gike-

An invention set forth in Claim 16 is the manufacturing
method of the tip for handling solder according to Claim 15,
wherein the metal particle sintered body is further shaped by
means of preform forging or powder forging at a temperature
of 300 to 500°C to form the soldering iron tip end member.

When configured in this manner, a density can be
increased by causing fine air pores among particles in the metal
particle sintered body to shrink, and high corrosion resistance
can be thereby achieved.

An invention set forth in Claim 17 is a manufacturing
method of the tip for handling solder according to any of Claims
2 through 12, and the method is characterized by including:
kneading or mixing the sintering base material or the sintering

base material and the sintering additive according to any of
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means of pressure nol ding; bringing the green conpact
into close contact wwth a forward end of a sol dering
bit core nade of copper or a copper alloy; and
calcining or sintering the green conpact in a
non- oxi dati ve atnosphere at 800C or higher and at or
below a nelting point of the soldering bit core while
mai ntai nj ng a_close contact state to formthe
Clagmseri RETPRER 2 (UPLRAE RARGET :f EPRBINES 2 HFR]YCompact by
particle sintered body, and sinultaneously, joinin
mald ngog Fesudd ingopixtpre ¢ sehpeantbalinan bderticahghape
of the soldering bit core. When configured in this
wirddnershapee afeed foiderigiepindn {ip md néeben| eera nghape
iron tip end nmenber and the soldering bit core by
sursamdindgothzi shape défietHd solderimg drbm bap ezhd menber by
can in turn enhance productivity. An invention set

meflatyst lofi HrEésdiunel dldidy MBandnigiring gredhasombadheinto
tip for handling solder according to any of Clains 15

clid¥eouphtdét WhEhea EdrtLed et 8l 8i S@ll dSrisethi h Hordmade
of the pressure nolding. When configured in this

ofTeBpRler 8¥eR @oEny@I bieby ;camal 41c3R3Rg, owhisGRte¥ing the
difficult to achieve by nmeans of generally used

or UL B £S5 oo 20 DD AUSGINEES 54 bR0% Rl s
s BTEyeH A LI, By phCo P b s
I8 50 1o ASRE05 g L L0 Ay 30 3 S0P son
ti%aghahr%gne\gezt: hjfgrr%g(Lid(% iallq %1eitrao.l.n 1.)tairpciecr].de rg:ﬁ‘.n %G:e'éa iolagl,aand
simultaneously, joining the soldering iron tip end member to
the forward end of the soldering bit core.

When configured in this manner, the need for a step of
joining the soldering iron tip end member and the soldering
bit core by means of brazing or the like can be eliminated,
which can in turn enhance productivity.

An invention set forth in Claim 18 is the manufacturing
method of the tip for handling solder according to any of Claims
15 through 17, wherein injection molding is used instead of
the pressure molding.

When configured in this manner, even a relatively complex
shape, which is difficult to achieve by means of generally used

molding pressing, can be readily conferred to a green compact.

Known MIM (Metal Injection Molding) is suitable as such a metal
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t hi ckness on the order of 200 to 800 Nm (see Claim

10), a netal particle sintered body having the

i dentical shape as that of the finished article can

be obtained. In short, because additional machining

can be omtted, productivity can be enhanced and the

cost can be saved. In addition, a high-density netal

particle sintered body can be obtained usin
P%’i ¢nascéion mekdingmetrhode sWikh thy use Y, gy degree

ensi achi eved by nmeans of nold pressing using

ofpafrrtaerO@s ofawiha@pea qaay biecliactieasesh wind soddingr ago amhigh

is 90% or |ower, whereas a density achi eved by neans
degire Mifusiceyragyr caol be ackieyed. padror cxamples, @fvel) flor a

or smaller is 95% or higher (for exanple, 96 to
cad¥haped ArEinmskll)dediny derdmltip dérind menmbventhanihg a

nol d pressing and MM nornmally use an organi c bi nder

thi¥kn¥¥sdbAGRE cxAHrebs 2PPMPBOAL @ fldddcti¥inmio), a metal
pronmoting diffusion and for injection nolding. The

patitidale shawRYed bbaythhifyl thé Oid&MPYEal CHEY L that of
the renoving step (normally the heating at

thtee 'Hi%rl%tl'fér@ Srdi dike e Yotilhd P, 6Q0C AL, W ause

ding) and in the calcining or S|nter|ng step, and

adtdl'ﬁ: 1ShQ e“{agﬁqtld\/l\henrﬁ{cﬁ dnngtﬁtlrbed mel Al RSP can be

S|ntere partlc e sintered

en@%g% olds al,ﬁe%%s SOlder g hjgag the residual 17
er

reacts wt oxygen In atnnsphere and gener at es

co afafhipng AT T PR LS IS e
can Ventbtoanlric’ee& ufsg.rntg pcl':lgtgci\es ofc)a small particle size. For
example, a density achieved by means of mold pressing using
particles having a particle size on the order of 80 um is 903
or lower, whereas a density achieved by means of MIM using
particles having a particle size of 10 pum or smaller is 95%
or higher (for example, 96 to 99%)(see Claim 11).

| Incidentally, the conventional mold pressing and MIM
normally use an organic binder for molding to confer
appropriate fluidity in promoting diffusion and for injection
molding. The binder, however, is difficult to femove
completely in the removing step (normally the heating at
temperatures on the order of 400 to 600°C after the molding)
and in the calcining or sintering step, and therefore readily

resides in the metal particle sintered body. When such a metal

particle sintered body is used as a soldering bit, the residual
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Is the manufacturing nethod of the tip for handling
sol der according to any of Cains 15 through 17,
wherein a process of subjecting netal particles al one
to powder conpression nolding wthout kneading or
m xi ng using the binder is used instead of the
pressure nol ding. Wien configured in this manner,
because no binder is used, deterioration of
binfefe ragicitist Y1 bR areaan be RN %R apd 9%?%’6%1%?%&@’3’1‘165
a reliable manner. I n addition, because there is no
omdde Ldkeerdhich mayPrssiblyefetesiosatn gselderabi hity and
cracki ng, voids, or deformation, that nay possibly
theecukkeluring the renoving step can be prevented in a
reliable manner. Known RI P (Rubber Isostatic Pressing)
I s sHucbbeiay thewdase ¢ carpriesssiminiarlsditnfoushnin Mlaim 19
binder. RIP is a powder nolding process by which a
i< atlid \ymdnufadtinbitg methos 6f | ted tipt Bopondrdlang sbeder
powder together with the rubber mold is subjected to
adEUHT a5 | 1) JiY GNT 1SN 18 A dudle i Bhehe At (Mprocess
punch. Wien the powder is conpressed, it is conpressed

ofYPub AUV Hind) Md¥ea PIESSt 1Eh &Xi $16h& £ POwdbHt céhpPesBion
t he S|de surface direction due to deformati on of the

md 14PREY ut I\}Giéat@.rng} R RiNG8l g Wity (fj ﬂﬂ'ﬂércgﬂst used
IS needed uring nol di'ng, and because a degree of
iddieedryofmh lusd 28018 nol ding 18 at a hi gh

egree O acc racy can be acC EVEd An i nvention set

f .or %Pl %f_glhz_g EHJQ.SIIParH‘H act B[elc%%ﬁ;er@é %é?xd%f {Q%ed

der accor
t!hrd hat]i%n MEr & Tadd S UJJ_J(.jJ_&paaSse FEIELILEY L50¥88an We

prevented in a reliable manner. In addition, because there
is no need to remove the binder, defects, such as swelling,
cracking, voids, or deformation, that may possibly occur during
the removing step can be prevented in a reliable manner.
Known RIP (Rubber Isostatic Pressing) is suitable as
powder compression molding using no binder. RIP is a powder
molding process by which a cavity in a rubber mold is filled
with powder and the powder together with the rubber mold is
subjected to compression molding using a top punch and a bottom
punch. When the powder is compressed, it is compressed not
only in the pressing axis direction, but also in the side
surface. direction due to deformation of the rubber mold.
Neither the binder nor amold lubricant is needed during molding,

and because a degree of freedom of shape or size is high, molding
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a sintering tenperature is set at or above a nelting
point of the sintering additive. Wwen configured in
this manner, it is possible to obtain a high-density
netal particle sintered body by neans of sintering at

relatively |l ow tenperatures. According to the Iliquid
phase sintering, particles having [ow nelting points
melt during the process of sintering and fill in

at|edtiglt 298P f MEARTPEY t @R eBe AChigWedensity
nmetal particle sintered body can be thus obtained,
whi cldn Anvent ieakesti fopbhsihICd aim 29chs ehhe aanaifiagturing
sol derability or desolderability. In addition,

metdurliof Wietépi fgr heanddrhihgr setdeat acgoatding folany of Claims
tenperatures, a contribution to power saving can be

15matdeoudh iy ehiereinseiqibdiphdde ciaiterihg s ased, by which
manufacturing nethod of the tip for handling sol der

a adndeding tempeyathre asknSet Zat RWroBBdvE2a M&Utihg point of
method is characterized by including: nolding and

tHl LNy Sddieivdg the sintering base material or
the sintering base naterial and the sintering additive

aCCOWﬁﬂe‘i‘lchﬁfi‘gﬁr@ﬁ £ & RahlEQUINL S d Po@s%%eéé obtain
|nclud|ng i sostatic pressing or i sostatic

1%5}13'{%%1%3; Qﬁé@&fepafﬁ]@ie pﬂ‘f‘*%ﬁ?ﬂ’@‘]&g ﬁ? RO s of

ast i y “processi'ng the neta nt ered

SJ{i‘h B B AP Ol Lo e g é.%ﬁ'{%f‘%ﬁ% the

lbod atsher .t efrolrm a saol decrllen i rolr}1 ti.p._end 2t 01nts
LIghFa Phasieh § e S8 %te PR IGST 18y Ak J111§’nrf}1eer1 gaP
me&%cgﬁggpeggﬁa o e 9, 'etrl%%f S5 18 150U arnces

among metal particles. A high-densitymetal particle sintered
body can be thus obtained, which in turn makes it possible to
achieve excellent SOlderability or desolderability. 1In
addition, because sintering is performed at relatively low
temperatures, a contribution to power saving can be made.
An invention set forth in Claim 21 is a manufacturing
method of the tip for handling solder according to any of Claims
2 through 12, and the method is characterized by including:
molding and calcining or sintering the sintering base material
or the sintering base material and the sintering additive
accqrding to any of Claims 2 through 9 in a process including
cold isostatic pressing or hot isostatic pressing to form the
metal particle sintered body; plastically processing the metal

particle sintered body in a shape of a rod or a filament;
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When configured in this manner, a density can be
i ncreased by causing fine air pores anong particles in
the netal particle sintered body to shrink, and high
corrosion resistance can be thereby achieved. An
invention set forth in Caim?22 is the manufacturing
nmet hod of the tip for handling sol der according to any
of Clains_ 15 through 21, wherein alloy particles, .
MR by g RIEStdcally dracesgied meddbPariicls gdntered
anong particles used as the sintering base materi al
bogh fHERG Tt iFRFR i T VLT R GLEOD nkl R | eRA JrefeRs: ornd
nmechani cal all oying, are used. Wen configured in this
Jjoiimg theesqlderpngt ixobrstimand mepbegedn alfexmward end of
previously are used, honpbgeneity of the texture can
a Iso lgidrimg: hitAlee eoia SEf tdupper el iy CcoppeRri abloy .
step of netal particles can be sinpler, productivity
can bhen mpndiephredkdmartihca medrest Ng idGemssidnowan be
nmet hod of manufacturing all oy powder using machines,

insiedasasl By Ralds ilid £ ine Wittt e $amongOp &t BE Be s BRACEHS Metal
alloying is perforned at nornal -tenperature by means

padft iREhah t8te@bodyl £@ shalin®y, ad@htiighl @Srfsdideresistance
readi |y manufactured fromnetals having a |arge

cadl ffeertanae Rl d@lildvad points. An invention set forth
in daim23’is the manufacturing 20 nethod of the tip

for RandhiB88+$8hdsét Wkﬁii‘i‘xgchgiﬁ’nné’z of s @rd MBnutacturing

t hrough 22, wherein particles having a particle size

neShos08 OB T indl il 30 8 OB S RLE 1 1058 Cratne
15p€££5853821, wherein alloy particles, formed by alloying at
least two kinds of particles among particles used as the
sintering base material and the sintering additive using a
melting process or mechanical alloying, are used.

When configured in this manner, because particles that
have been alloyed previously are used, homogeneity of the
texture can be enhanced. Also, because the kneading or mixing
step of metal particles can be simpler, productivity can be
improved. Mechanical alloying is a known method of
manufacturing alloy powder using machines, such as a ball mill,
without melting metals. Because alloying is performed at
normal temperature by means of mechanical alloying, alloy
particles can be readily manufactured from metals having a
large difference of melting points.

An invention set forth in Claim 23 is the manufacturing
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When netal particles having such a snmall particle size

are used, a density of the netal particle sintered

body can be increased, and solderability or : -

desol derability as well as corrosion resistance on

the tip for handling solder can be enhanced. It is

preferable that the particle size is made further

- smaller to be 50 mor smaller (Caim24), and .
meihqd ef e timaf 9k hand liagiso hdebrcsandisg teaanheisilaims
In particular, iron particles having a particle size

1ofthpygh 042, sigrein aparsiciglsl daydngaep@ayiticden size of
dust, and are also suitable for MMto be perforned.

20 pmddrtenmail 1éxy aredusedgas tihe pamnttiecli@gsbasefmatdretal, the
and using ultra-fine particles (so-called

simatreapiard i add@isyive] avim &g ,ablolegnsatyichasbe | ncreased
further. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

part wherf metlalvpawtotlae Bheehfi SuGh! dledmdl)l partiicle size
according to a first enbodinent of the invention;

ard Gsedl, @ Ty T Y e \t%r\'ﬁl%/!é)fsﬁ'it@reli body can

FIG 3 is a cross section of a soldering bit according

bed 2nkPeakkst aﬁ&@ld@gbﬁlfy%f ﬁ\é@@ﬁh@ﬁ'ab&h@tfab Sl as
expl oded perspective view of Is a

cor¥RAY Ird ﬁbitearg;f% tird €81 %?&:M&E‘af%ﬁ‘%t%mer can be

particle sinter ody I's nmanufactured

or BRI (0513 LR AT T D U S mace

furt VgrOfsmaal dl fl Car} |

0310 um or smaller (Claim 24), and
furthermore smaller to be 10 um or smaller (Claim 25). In
particular, iron particles having a particle size of 10 pm or
smaller are suitable as carbonyl iron dust, and are also
suitable for MIM to be performed. In addition, by reducing
the particle size further and using ultra-fine particles

(so-called nanoparticles) (Claim 26), a density can be

increased further.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a partial front view of an electric soldering
iron according to a first embodiment of the invention;
FIG. 2 is an exploded perspective view of FIG. 1;
FIG. 3 is a cross section of a soldering bit according
to the first embodiment of the invention;

FIG. 4 is an exploded perspective view of FIG. 3:
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of the soldering bit of the first enbodinent; FIG 8
is a flowchart detailing the manufacturing of a tip
for handling solder; FIG 9 is a partial perspective
view of a nodification of the soldering bit of the
first enbodinent; FIG 10 is a schematic cross section
showi ng the mnechanismof |iquid phase sintering; FlIG

11 i partial cross sectjon of a mpdification of
the T340 BieR SRR arite P PR RBGARALRE CHSEWDES 3 Tetal
a perspective view of a nodification of the soldering
94ﬁ€1Q¥etQﬁP?qq%ﬁ oo di rtanufgeiuged; s 4 view used to
describe test procedures of a wet spreading test;,
FI G F1£.i § asgrdplrwshar hfetriling the manyitacturdngert a
spreading test; FIG 15 is a view used to describe
tipeflorphanedumas sefldexr:life test; FIG 16 is a graph
showing the test results of the life test; FIG 17 is
a pafFfiGal 7 dres exploded germpeas wicte vdiewodfiex mog@2fication
sucking iron according to a second enbodi nent of the
ofi rehentsiodider iangd bAltGofl &Hes fair setn | emrtgyedli nearois;s secti on
showing the vicinity of a suction nozzle of the
SsecoraGenBods ne e 1 oviafar tMddt £50R (ARRE Man@dfbctidring of a
I NVENTI ON

tip for handling solder;

FIG. 9 is a partial perspective view of a modification
of the soldering bit of the first embodiment;

FIG. 10 is a schematic cross section showing the
mechanism of liquid phase sintering:;

FIG. 11 is a partial cross section of a modification of
the soldering bit of the first embodiment:

FIG. 12 is a perspectivé view of a modification of the
soldering bit of the first embodiment;

FIG. 13 is a view used to describe test procedures of
a wet spreading test;

FIG. 14 is a graph showing the test results of the wet
spreading test:

FIG. 15 is a view used to describe test procedures of
a life test;

FIG. 16 is a graph showing the test results of the life
test;

FIG. 17 is a partial cross section of an electric solder
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A first enbodi ment of the invention wll now be

described wth reference to FIG 1 through FIG 16.

FIG 1 is a front view showing the vicinity of the

forward end of an electric soldering iron 1, and FIG

2 is an expl oded perspective view of FIG 1. A

soldering bit 2 (equivalent to the tip for handling

solder), which is housed in a protective pipe 3 with
syqkingArenl acqerding teml sgeond empediment ﬂéthe invention;

protective pipe 3, is provided at the forward end of
ande electric soldering iron 1. The protective pipe 3

is fixed onto a nipple 6 of the electric soldering

i ron FIIGM 18 iz saenildrged Thressodeletiom sbiowidg the vicinity

provided with a cavity 11 (see FIG 3) on the inside
ofbfa thectim inukzloalobathel secomed eehmvddiméne. prot ecti ve

pipe 3. A ceramc heater 5 protruding froma nain

body 7 of the electric soldering iron 1 is assenbled

so as to fit in the cavity 11. The ceram c heater 5
BEST MOMAEONY @EiEeiNG tdwt menerymeriet  when an

uni | lustrated power supply switch is turned ON, and
i's configyt ethdodiMRInY 8kt RhOEREEORI WL adiust dseribed
tenperature range using an unillustrated thernostat

wirsﬂgfggt:eng ci%?tgl P13 ilstflrSEBﬁSﬁ??tiQ” ‘¥Ié]hﬁ|l is a front

taken™ along the Tine [11 -
F . | 4 L od [ [ .
Vi PO, B R Saeng BT S auE Ry e

o {RrrAg LI SO TBG) PG, ST Eh O e FeS g vien
o2 SOhdenifng i top, L1 £d; TEIBEL (20 RE 338 %50 M1 1ng
solder), which is housed in a protective pipe 3 with its conical
forward end protruding from the protective pipe 3, is provided
at the forward end of the electric soldering iron 1. The
protective pipe 3 is fixed onto a nipple 6 of the electric
soldering iron 1 with a cap nut 4. The soldering bit 2 is
provided with a cavity 11 (see FIG. 3) on the inside of the
cylindrical barrel covered with the protective pipe 3. A
ceramic heater 5 protruding from a main body 7 of the electric
soldering iron 1 is assembled so as to £it in the cavity 11.
The ceramic heater 5 is a heating element that generates heat
when an unillustrated power supply switch is turned ON, and
is configured to maintain a predetermined adjustable
temperature range using an unillustrated thermostat

mechanism.
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A material formng the soldering bit core 10 is copper

or a copper alloy that is relatively inexpensive and

has hi gh heat conductivity and el ectric conductivity.

Thin chromum plating is applied onto an exposed

portion on the outside of the bit core 10. The

sol dering iron tip end nenber 20 is a portion whose

surface is brought into direct contact with solder to

mel t KHe. sblifed cressorpEtigseoft hbef sphderingdbbt 2 taken

the soldering iron tip end nmenber 20 is covered with a
akondgerhe |Jgyne IFI -TheéIsof dBKG NG i eod FIF.eAdisembaxplpded

is a nenber having iron as a principal conponent and
péxspéctiveonviewiof thekBdrwandband off opgpersokidmigrg bit 2.

tin, boron, carbon, vanadium niobium tantalum

Tlhod rswlidening byjlkdenciiie By domnsi €8s $sekediderdny Bit core 10
their respective predetermined contents, and it

h&RIRg |6 &7 1andteicdl pbirtredl andl At 6800050 FRAYAACAAT &hd a
using a powder netallurgy process. The conposition

sGTHE 19 AR A GE AP Nthd TR thenaofzaM [{o handasvidi@d end.

in detall below. The shape of the soldering iron tip

A SR dRfber s é%hfﬁﬁlﬁﬁﬁ)@d&d&klﬂgﬂﬁﬁfﬂédﬁé'Eb'E% er or a

Modi fications of the shape wl also descri be

(%t?;#é)ﬁ’v al%.% htaIEeJ. e%fa{)ﬁfv q.?{e' %n‘&f hégehlgh heat

ucture escr | ove, he ¢ am C eater

c%ﬁ#@”&m c%ﬁ urneolc %&ﬁ@&ﬁ {'l ' ﬁ{aﬁ%m(%{ﬁd“

Kl vy, d |
pIS 8 e et q° S S S aigﬁeolaavﬁ putside of

th olderln n_the tenperature of sql der
th( 2 f§:ore &he smq erlng 1£§% éip end member 20 is a

portion whose surface is brought into direct contact with
solder to melt the solder. In normal use, the forward end of
the soldering iron tip end member 20 is covered with a solder
layer 8. The soldering iron tip end member 20 is a member having
iron as a principal component and further containing nickel,
cobalt, copper, silver, tin, boron, carbon, vanadium, niobium,
tantalum, chromium, molybdenum, and tungsten selectively at
their respective predetermined contents, and it comprises a
metal particle sintered body manufactured using a powder
metallurgy process. The composition and a manufacturing
method thereof will be described in detail below. The shape
of the soldering iron tip end member 20 can vary with
manufacturing methods. Modifications of the shape will be

also described below.

24



the nmelting point, solder in the solder |layer 8 on the

soldering iron tip end nenber 20 starts to nelt, and

the nolten solder together with newly supplied sol der

is used for soldering. In this instance, because the

forward end of the soldering iron tip end nmenber 20

is covered with the solder |ayer 8, the nolten sol der

| ayer 8 serves as a nediumfor heat and supplies heat

to port it eledarie|srkdrirtng i heer ol def i He stwnekure

enabl es satisfactory soldering to be achieved. For the
desgxidhed Amves tthebeefremiedhealersbl slearg generating heat

end nmenber 20 needs to have a property to be readily
whvegt ttde bpiddbderatethpowes, swppyldwectdh dls wethaliONty The

by solder, and wettability by solder is an inportant
hgHO[Ae tty anemidhtiedy quiakilyf antoeFfisoeAelynentd the surface

reason why is because when the soldering iron tip end

ofMBHE 502 eRangNOrvRt £ 8pidid ndbexO2deErom €haNEEYitY 11 in

supply heat to the portions to be soldered is limted

tHd R1FHMRF biRORNT WhER tHE SASIEFd flrd 'O dd IR éxceeds
nmenber 20 al one, which deteriorates heat transm ssion

trd geh ki agpdi f@,ngolhg?:rﬁp¥h_@a§§fdéf 1i3r§%c15§ il €né Yo1dering

achieve Satisftfactory soldering. As soldering iIs

12T T %damﬁglgaﬁrzefs%éﬁ%;/tﬁhrﬁé‘ 00 rr}ez'nsnd&q%"}{‘hs%ﬁder

eaten by so r occurs, Ich the surface o

tosgﬁltgxge:zi Qﬁﬂt{ ﬁgev%lir fsﬁp%bﬁe?ﬁ%?f%exéa%%ﬁﬁ rggegmpysoldering.

_ . _ y Or cor r oSl on

e B U e el 504 254 e
oA LR, Bt Feme 2 CoTeTBfo LD the solder
layer 8, the molten solder layer 8 serves as a medium for heat
and supplies heat to portions to be soldered during soldering,
which enables satisfactory soldering to be achieved. For the
solder layer 8 to be formed, the soldering iron tip end member
20 needs to have a property to be readily wetted by solder,
that is, so-called high wettability by solder, and wettability
by solder is an important property to achieve satisfactory
soldering. The reason why is because when the soldering j.ron
tip end member 20 has no wettability by solder, a channel to
supply heat to the portions to be soldered is limited to a
contact point with the soldering iron tip end member 20 alone,
which deteriorates heat transmission significantly and

thereby makes it impossible to achieve satisfactory soldering.

As soldering is performed a number of times, a phenomenon
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at the sanme tenperature, a quantity of corrosion is
generally larger in |lead-free solder than in Sn-Pb
sol der for reasons that a tin content is higher, etc.
In conparison with conventional iron plating, the
soldering iron tip end nenber 20 has a sufficiently
| arge thickness, and corrosion resistance and the
life have been inproved narkedly. It should be noted,
knowReper ) eateR Wesadders ggeurst yoviwhdethether gy oace (Pt the
heat conductivity is increased when the thickness is
salglediagdron tip codesenen PO drdgromfoddq) o BOGgIM It
is suitable.. Tenperature control of the soldering bit
is preffpoabadet thaltira qmasdlideyr bfigcornds1oe 1empexldi;uhewelver,
the soldering bit in use is adjusted to be
beafauiseX iaTgiuant 1340 6 At rrosiRin clii@tddges ol tlerincGreasing
used, and approxi mately 380C when | ead-free solder is
t eltigRA alturdd)e16aaerekeStio Dde ¥ Waw 50 @eh) gh\WeTt 1K@ point is
tenperature is raised exceedingly, or soldering is
a1RQGVANTRGRUBUBBRAPa®Ea tb"ER-PbNso e+ aCaPhddi®ion, even
soldering bit turns to black and wettability by

atSPhdeamhs {itferdtiund %hqlﬁg.hrﬂg.t’yhgf AL h i hel@fally

reached the énd of its Iife. In"such a case or en

1a%:g;%62 Eﬁggegﬁ-ngggngbiﬁiegj. %3% tResHo bﬂe[;b'i‘&e?i FEoEle%Qﬁgons

ang ependi on"the purpose of use, t

erB L9000 By SRR o RSB aE

the capn _ | e e Sol ng
copfeh eyt Erh M afn The e HRE s & Bpa member
2O(i'PargJz(:)lnse1.1nftfitcaibelnet185;1 %‘”rg t oino:gkennetsss ,bgng%sosrxgc?@ioorf resistance
and the life have been improved markedly. It should be noted,
however, that because a gquantity of deterioration in heat
conductivity is increased when the thickness is too large, a
thickness on the order of 200 to 800 um is suitable.
Temperature control of the soldering bit is important
during soldering, and the temperature of the soldering bit in
use is adjusted to be approximately 340°C when Sn-Pb eutectic
solder is used, and approximately 380°C when lead-free solder
is used (in the case of Sn-0.7%Cu solder). When the temperature
is raised exceedingly, or soldering is performed a number of
times, the surface of the soldering bit turns to black and
wettability by solder is lost, at which point the soldering

bit has reached the end of its life. In such a case or when

the shape or the materials of the soldering bit need to be
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particles used when manufacturing a netal particle
sintered body that will be nmade into the sol dering
iron tip end nmenber 20. The ordinate of the table
i ndi cates types identifying conbinations of
particles. Herein, 16 types are shown; however, they
may be ot her suitable conbinations within the scope
of the appended clains. The absci ssa indicates the
changed depepsiding loas theeBurppsehofirese onthe)fadidegring bit 2
conmponents of the netal particle sintered body. The
cadn s nfadiat imdpacad bhrierisegnitasthd icap imeb 4 to
sintering base material and a sintering additive. The
disagsEmbie e sbkderdngublhez as<liasshéi statatshewd iimsFIG.
additive and a second additive. At |east one of iron
2.(Fe), nickel (N), and cobalt (Co) is selected as
particles of the sintering base material. The netal
par t icohmponienitdr 68 tKlisel dehrihyoBst 1B wih1oneh v described.
conprise the sintering base material alone. For those

Fﬂﬁ.?ﬂﬁ%ﬁalcbﬁ?%ﬂght %%bl%tsb%%ﬁhgo%%nQ%nQ%p@?E?%?E)(%) of

silver (Ag), tin (Sn), boron B, ‘and carbon

pat iRl a3 P WhlenC hahu®h dttE iy & metaAt EE'ESc@L@d'thLE\EEred

In addition to the sintering base material. For

{ ¢l ' . b 6 .

oo Shebihiie e B SR RS RE1OUPERIS e 4 S REmer
h j I - t ten. 1:See. s
2o BIpUAAChAe, BB YRACRUTLE\ b AR L IGELE (i ang

cod ditive and added.tq the e ectiﬁ%Tﬁconponents

BRE IO, S RTS1G18 S HEF B or PTJ SBE 51 Sy ShgH™

c o :
h0é§?€%2ﬁé§% ﬁ%pggkgag#gg%?ghg%aéigycggginggiggnggkhg% the

scope of the appended claims. The abscissa indicates the kinds
of particles used, which are consequently components of the
metal particle sintered body. The kinds of particles are
broadly classified into a sintering base material and a
sintering additive. The sintering additive is further
classified into a first additive and a second additive. At
least one of iron (Fe), nickel (Ni), and cobalt (Co) is selected
as particles of the sintering base material. The metal
particle sintered bodies of Types 13 through 15 comprise the
sintering base material alone. For those of Types 1 through
12, at least one of copper (Cu), silver (Ag), tin (Sn), boron
B, and carbon (C) is selected as particles of the first
sintering additive in addition to the sintering base material.

For the metal particle sintered body of Type 16, at least one
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a total mass of all particles used, and the | ower half
indicates a suitable range in parentheses (omtted
for sone Types). For exanple, contents in Type 3 are
Fe-5.5%Cu- 1. 3%\g. Suitable ranges for the respective
conponents are Cu: 1 to 10% Ag: 0.5 to 2% and the
rest for Fe. The sane notation applies for the other
t ypes. Cyantltles of these particles to be used can be
ofjvagadivgy (Yt hphoPhEms (NP k| taRtahas (T3 ) « ghromium (Cr),
respective particles; however, when the sintering
modgthdenuun i(Mo)seand tepgeten (é‘f)elédﬁaéﬁééegoa$ mrtalcles of
total of the sintering base mterial is in the range
the ssangl WiEsinhdaddibivd @idtadded|tatthe nrespegtive
additive is in the range of 0.01 to 40% and/or a
cangicaderdfs time Tygmondl sthterghmgl®dditive is in the range
of 0.01 to 5% For exanple, for the sintering
addi tIinveachn ropp & ord Typeantl tisoddh s ustate agppdre half
determned within the ranges of Cu: 10 to 38% and Ag:
indilcatdis ywaesys ofUaRisipeices vied phe-tikied dne thdl basad of
so that a total thereof will not exceed 40% Because

a E6tHBmaVCOE 1ANt pheEl 81 8BGRdD, BABIAS 2BwRY h8Df daldicates
Fe particles are the principal conponent in the

| li
« BAtiEELag anio e o BpRIELH cprosblniup . ror

e,é%lpq%rt o ec%naéso'l‘?h 1 Wotd eles ek 1l lzeahipul gg;tlable

owever as 1s nomn In e con

ol f é*@é‘*n*?%a FE %‘?“‘h’*"lﬁ%%a'r ?ff@ég' L Ep fUF LA 0.5
Lron av

tol, PG F1B0rBat o FoR Ry e, zede Ants 188t%?”%he%f°r the

ot%%rmgypes. Quantities of these particles to be used can be
determined within the suitable ranges for the respective
particles; however, when the sintering additive is used,
contents are adjusted so that a total of the sintering base
material is in the range of 55 to 99.99%, and a total of the
first sintering additive is in the range of 0.01 to 40% and/or
a total of‘the second sintering additive is in the range of
0.01 to 5%. For example, for the sintering additives in Type
4, quantities to be used can be determined within the ranges
of Cu: 10 to 38% and Ag: 2 to 20%; however, quantities to be
used are adjusted so that a total thereof will not exceed 40%.
Because Fe has excellent resistance to corrosion by
solder, Fe particles are the principal component in the

sintering base material. Fe particles are therefore used in

28



el ectrolytic process or carbonyl process) is suitable.
By increasing the purity of Fe particles, not only is
it possible to prevent deterioration of solderability
and a decrease in heat and electric conductivities,
but it is also possible to increase a density of the
nmetal particle sintered body. Wen Fe particles

contain a large quantity of inpurities, such as
aldarhoRypPes, 1 ot%@celwlc 36 - nEprBEERiEN}arorFeRAGeH qsHR1lone
the relative density of the netal particle sintered
angppeids 100Tyrer 1B onert shieardsabet hetedl apowevernsthgt as is
can be increased to 96% or higher when high-purity
knovom ipotidercansversitionadk ittoa pilaténgngbéasesesinpurdties in
Ni particles and Co particles are additionally
Fes qliont eliver seeafeffbctd andsdodearabil ity hehfghgpanpty Fe
bel onging to the VIII group in the periodic table. N

paiild1dL arangrefepablliec! eBot hexahpl €, htwen oREst iring a
simlar to those of Fe particles, and can be used as

puldity toFf nat.isse dingei gider (Bled® dfn HOrEWYLIned NbP OkEown
conmbi nations, they exhibit nore excellent properties

el@lﬁﬂidl@ti@%x“cﬁ%@fqﬂ%ﬂoﬂw|@r&@e@@f tigl 8sitdbie. By
particles are used in Types 6, 7, 9, 11, 12, 14, and

i angagg.tn%aihécﬂ)@fiﬁf eof"%@dp%tiéﬁldé—%gﬁ%ﬁﬁngg_ %“Eqi.tlf)ossible

_ are ‘used 1Tn Types

£ PR, By Gy OB A Nkl LSRR
e H5EER b btk e SRARBELO0R 6L k10 4 By o
int%%!e%\gi)ehgf%%ggg Igt%ﬁ é:?{& gllsltg_a%%!@g: Je.cS:'l(ta Os Jpr?tgzdggq)oié{]y . When
Fe particles contain a large quantify of impurities, such as
carbon (C), oxygen (0), nitrogen (N), or hydrogen (H), the
relative density of thé metal particle sintered body is 90%
or lower, whereas the relative density can be increased to 96%
or higher when high-purity iron powder is used.

As the sintering base material, Ni particies and Co
particles are additionally selected as needed. Ni and Co are
in the Fe group belonging to the VIII group in the periodic
table. Ni particles and Co particles therefore have
properties similar to those of Fe particles, and can be used
as an alternative base material to Fe; moreover, in some
combinations, they exhibit more excellent properties than in
the case of using single Fe particles. Ni particles are used

in Types 6, 7, 9, 11, 12, 14, and 15, Co particles are used
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or smaller. Wen the quantity exceeds 50% corrosion
resistance is deteriorated, which allows corrosion by
sol der to advance rapidly. An Fe-Co sintered all oy,
using Fe particles and Co particles as the sintering
base body, functions not only to pronote a degree of
sintering, but also to suppress corrosion by solder.
. A quantity of Co particles to be added in this
in fseafe i 9 pradtderldbl pPHRUL aRg (used e Tvings 9 and 14.
quantity exceeds 20% solderability is deteriorated
and Hre FeodHl issintierak@&ley Usisind o pawtbtles and Ni
particles as the sintering additive (Types 1, 3, 4,
paEtitledy andl®) sintpring ddsetmaterbatausan improve
sol derability can be inproved (see the wet spreading
sdlekdrabdesicry bed desdpan)i,s andviathiggintoaresi tapthiel@s using Fe
sintered alloy can be obtained by nmeans of liquid
alias séé iy wof .sphealding bestdrssd it behow) .| | Aguantity
phase sintering (in the case of Cu) is a nethod for
oft NLMp &St L1681 del b4t PaFH HhkshantBeis YrdMitdnlly 50%
process by setting the sintering tenperature at or

orahkma 1tdie MihkhNEnhROGbn®h tGUexdddrlad $021083¥eroion
adequate 30 quantity of Cu'particles to be added is 1

0 n : [t Veot e Y
rets‘ls]t%ﬁ’ce\/\!i% dreggrhglﬁ:lg@hklt,%’T%%g#l féfla?én‘rboér@v%%#r% fPeY solder

particles have on ect, an

q it 10% Cu particles nelt locally
e dieklok, PHRREN,

I'qui'd phase sintering, which readily gives

| e apL e B Ty L A TS o
particles as the sintering base body, functions not only to
promote a degree of sintering, but also to suppress corrosion
by solder. A quantity of Co particles to be added in this
instance is preferably 20% or smaller. When the quantity
exceeds 20%, solderability is deteriorated and the cost is
increased.

Using 1 to 10% of Cu particles as the sintering additive
(Types 1, 3, 4, 5, 7, 8, and 9) is quite effective, because
solderability can be improved (see the wet spreading test
described below), and a high-density Fé—Cu sintered alloy can
be obtained by means of liquid phase sintering. As will be
described below, liquid phase sintering (in the case of Cu)
is a method for turning Cu into a liquid phase during the

sintering process by setting the sintering temperature at or

above the melting point of Cu, that is, 1083°C. An adequate
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particles are added (Type 4), may be used. In this
case, however, the sintering tenperature is set at or
bel ow the nelting point of Cu for the reasons
descri bed above. Wien configured in this manner,
al t hough corrosion resistance is deteriorated
slightly, heat conductivity and solderability are
enhanced. This is therefore suitable in a case where
G s G P H DTS RUAMRT i%F T dihek0% hafigR the
corrosion resistance. In addition, the Fe-Cu sintered
quanttmasilessathparke Guaattickss baveanlypekitkle effect,
characterized in that a deterioration in heat
angowitest thet quastiitysexbaeds hb®? i CapdktiGlesinedyt locally
manuf actured using the nelting process. For exanple,
dwliegt rthe ddopilict phiaisye sfinderEag0Ubichl rewdily gives rise
manuf actured using the nelting process is 20% | ACS or

td dsFormatdiornsord thdamdldedidreicrke al | oy shows
el ectric conductivity as high as 50%1ACS. This

rel apnorel- @ua|si@1t@ﬂe@HMq?r JORY i M4 lbihe®dre of Cu
conductivity. A quantity of Cu particles to be added

partidlledf erablaadddo Giypd® ) emapVisd dda quant ithis case,

exceeds 40% corrosion resistance is deteri orated,

ho%'v‘é'?c BN 5 %éﬂ%igorte@ér%ghﬁeé {10 agv %‘E%ﬂ%&i%&’ the

When Ag particles are used as the first sintering

meﬁf&q’h‘ nS| tyl%ﬁec%1 Atgfhj;rlo% %ﬁ%nosyt&%%éﬁb o%iaat?%ve% b)v/v hen
co %r%fd ﬁlqté pﬁ%ﬁ?ﬁey g&%h‘ g%h corro%J orﬂeg: ance is

erdature t case O par

aes'ggn%raseﬁz@m&;ﬁh;ﬁ 8 o 08, S5 e
aria-’:I len anced. This is therefore suitable in a case where
priorities are placed on solderability rather than on corrosion
resistance. In addition, the Fe-Cu sintered alloy having a
large quantity of Cu particles is characterized in that a
deterioration in heat conductivity is less than that in an Fe-Cu
alloy manufactured using the melting process. For example,
electric conductivity of an Fe-50%Cu alloy manufactured using
the melting process is 20% IACS or lower, whereas the Fe-Cu
sintered alloy shows electric conductivity as high as 50% IACS.
This relation is also directly proportional with heat
conductivity. A quantity of Cu particles to be added is
preferably 40% or smaller. When the quantity exceeds 40%,

corrosion resistance is deteriorated, which allows corrosion

by solder to advance quickly.
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(Type 4) using a large quantity of Cu particles,
particles having a low nelting point of Ag-28%Cu
(eutectic tenperature: 780C) may be used. A suitable
quantity of Ag particles or Ag-Cu particles to be
added is 0. 5 to 20% and when the quantity exceeds
20% the cost is increased nmarkedly. When Sn particles
are used as the first sinteriq? addi tive (Type 5), .
sol d&bes 1A% pardd Hes AroWtrd et ddverf irslecalrer g
- nmelting point of Sn is as |ow as 230C, |iquid phase
addifiisre (Jymesa 2f thrpegh) buandt énferengh & ) s ahdighedensity
Simlarly to Type 5, it is effective to add Sn
Ferdyq isdinderedogéingrcan the Qbteimed bysmaadsAgf 1iquid phase
particles. A suitable quantity of Sn particles to be
siadoading ai%@ofusthelrelowandtainparatheeqtiaan i 11y tthe este of
thi s val ue, conmpounds, such as FeSn2, are produced,
usitigcOu patas dilks ardné , pRddudeetBé Medrtachdpdinbrdft Afewhich
When B particles are used as the first sintering

isPglgbtc Ves o tRin Y 8EICY. | FodNald €d -2 fintered alloy
relatively |ow tenperature of 1100C or bel ow, because

(THpeter dditdld adidd L@%ﬁﬂft&@ cEaFOLP1 &4 ENpatficles

and t hereby pronotes nutual ffusion of solids.

haAA9ige fov?'ﬁﬁ!]ltiqﬂz{a%‘bii‘h)ﬁ ?E ggp@?%éﬁl(%ilﬂhe%gil?cytemperature:

characterized in at solderability is hard _
1ol bS58 4 SYLARIS, AUBRELEY b B, RAERIhSs o
7386 ELBTER AL 5 DBIEL 3N ¥, A EBAS Wbyl yaneary
xR A S 100

Fe- ng%g iS(l;lI %Sa’rt[}.lic_l%s are used as the first sintering
additive (Type 5), solderability can be improved; moreover,
because the melting point of Sn is as low as 230°C, liquid phase
sintering at a further lower temperature is enabled.
Similarly to Type 5, it is effective to add Sn particles
together with Cu particles and Ag particles. A suitable
gquantity of Sn particles to be added is 5% or smaller, and when
the quantity exceeds this value, compounds, such as FeSnzb, are
produced, which makes the metal particle sintered body brittle.

When B particles are used as the first sintering additive

(Type 6), sintering is enabled at a relatively low temperature
of 1100°C or below, because B interstitially diffuses through

Fe group elements and thereby promotes mutual diffusion of

solids. Adding a small quantity of B particles is
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particles, or Cu-B particles, may be added. Wwen C
particles on the order of 0.5 (through 0.8)% are used
as the first sintering additive (Types 10 through 12),
corrosion resistance of the soldering bit 2 is
enhanced markedly, which can in turn extend the life
significantly. Wen at | east one of vanadi um
4%#t|0|es ni obi um partlcles tantalumpartic

C

ke 3nd iy that %@rﬂ%lté’ar’ﬁ dagdl Yaﬁ]@termrated
t ungst en artlcles are used as the second sintering
andh @ sida augndd tyatongehpgfedel 8i fg0hotats? ar é”hen the
di ffused through the sintered body matri x, and
quanddity daaless thaghthis resgen B parsigles have paly a little
expected, which can in turn extend the life of the
effgaier and wien thequiainddrilyl gxcéeds thdscranger sod deaapd 1ity
quantity of carbon cannot be used in order to ensure
isnetbdblyidetdyicdtal, iOthex thérciddimdg eingdetB@articles,
second sintering additive as neans for further

parfilc\d g £ COI I ®ps @on a9 iSIABG esudis akerat Bttt tdBss, Ni-B
used as the sintering base material and the sintering

padddidliess s u-lEdhahoMied oy s idtaad. particle

size of 200 mor smaller, preferably 50 pmor snaller,

33 a%e@é%&fﬂ@ié@'&n %%&He&nﬁiﬁ'@rs @SR fbbhﬁ% are
and wultra-Tine particles (so-called nanoparticles)

usRe® as %(eh %EL!EE‘te s&hﬁ‘:fe‘ifﬁ@ SadBt iRl Qg'gfp'é%s 9 0Mh#ough 12),

particles having small particle siz I'S possible

AR SN o g Pl B
ma%%ed %LOQhE?%.%%&P%%.turn extend the life significantly.

When at least one of vanadium particles, niobium
particles, tantalum particles, chromium particles, molybdenum
particles, and tungsten particles are used as the second
sintering additive, particles having high melting points are
diffused through the sintered body matrix, and exceptionally
high corrosion resistance can be expected, which can in turn
extend the life of the soldering bit significantly. In a case
where a large quantity of carbon cannot be used in order to
ensure wettability by solder, it is effective to use the second
sintering additive as means for further improving corrosion
resistance.

As metal particles used as the sintering base material

and the sintering additive described above, those having a

particle size of 200 um or smaller, preferably 50 um or smaller,
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A manufacturing nmethod of the soldering bit 2 wll now
be described. FIG 6 is a flowhart detailing the
manuf acturing of the soldering bit 2. In Step P1, the
sintering base material, the sintering additive, and
a binder (additive) are kneaded or mixed in a m xer.
Subsequently, in Step P2, the resulting mxture is
pressure nol ded by nmeans of press nolding, MM (netal
amghvgsre | P eteraml ol @i wy) oorsmaklerkeare subkabdegraed
conpact (shaping). The shape of the green conpact is
ukinsstBine payticlkes i c30-owlled hpanoparhictesfepreag
iron tip end nenber 20. Thereafter, the green conpact
furthesrmyvesl pirederabie . noBY usdmd these eetRl, pahtigiesmaving
conpact is calcined and sintered in a non-oxidative
snet o pairarie 1l sa zpsedet et stipuesh i Hleter ahorea6808 density of
1300C) to forma netal particle sintered body. In

thal hetrilie ard el 24 idterd@® Bddy NevHiRiBlcgiarin dudn enhance
sintered body is machined to adjust the matching with

sdlfer£19l tery ehdidos£idy) s LorPheée the sol dering
iron tip end nenber 20. Subsequently, in Step P5, the

sol dey imaguirfaeRuifg RBYNGRNBEr tRE L51881184 Eﬁkti“%lll now
forward end of the soldering iron bit core y

fody az r g
850C ulgi négH Si F‘\?gr é i erIgl Eé%ﬁ{a%‘r{r %%ﬁlg%er than

u%d%rl ggegns: lL__{:rhee %‘?igéPEngrbltthel '1?168{:3 pI fﬁé@ﬁltering

or joirnin |n|3|n

o ECBRAS 48 E o T TR
are tkneal“ge%y dDr ?nclef’esd fl%r amranql'gea}:m ugl Ig)%equently, in Step P2,

the resulting mixture is pressure molded by means of press
molding, MIM (metal powder injection molding) or the like to
form a green compact (shaping). The shape of the green compact
is substantially identical with that of the soldering iron tip
end member 20. Thereafter, the green compact is removed from
the mold, and in Step P3, the green compact is calcined and
sintered in a non-oxidative atmosphere at a predetermined

temperature (800 to 1300°C) to form a metal particle sintered
body. In subsequent Step P4, the resulting metal particle
sintered body is machined to adjust the matching with the

soldering bit cofe 10 to complete the soldering iron tip end
member 20. Subsequently, in Step P5, the soldering iron tip

.end member 20 is joined to the forward end of the soldering

iron bit core 10 by means of brazing. Brazing is performed
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soldering iron tip end nmenber 20 by neans of sintering
as described above has so a high degree of freedomin
shaping that the soldering iron tip end nenber 20 can
be manufactured in a shape closer to the finished
shape, which nmakes it possible to shorten or
el imnate the machining process. In addition,
different fromthe nelting process, there is no need
at; §5p dis 850 Qasiagpet hver saldetheBAst 7iaxBpsr it dPtimr than
Hence, energy consunption is saved and an
braginohnREAsaPre rdding oridiefldke is appdiacableekter goining.
di sposal of waste, which is necessary in the
Figahdant iionAtemmPS off usishying ois pexfonped stgpoadjust
necessary, either, adverse effects on the environnment
dimeem sienadd aeethracyhi @t edhdldhe podomte theasiolge ramg meids 2 is
production to be achieved. In particular, by applying
copldted.he nolding in Step P2, a degree of freedom of
shape can be increased, and nolding at a high degree
of a@c be@ﬂ}érCﬂl%tﬁﬁ.l ' cdsfy rRRRifactu®Eii®y the
particle sintered bg‘{jﬂ?yg#ﬁ?)he i denti cal shape asra% hat
sAfadried lifothad Aldh & InfenfisiY B qg; etk e NPl g e A deas
soldering irontip end nenber 20 having a thickness

de¥erlibe PLHEVe HaLQ0 a 't f0HeHrak %E B QR 05 RS Hping that
35 addi nac

accuracy. In short, because tional I Nl ng

tht(éﬁl 3 oaﬁeg'q}lng 9‘.@0 nPqQU %:i)l'dv %te}ﬁb%y ﬁltale gaglg %?P @ggu}ﬁ’t@c}tgred in

e cost Saved. : en
ib bt qi ._hi_gh-density tal ticle .
o BRABLIAERAS: A0 By pHeERRLLY EIGL Bl Spossrvie

tosnﬁlltgarticlﬁ.s'izet Eﬁ$ exanpl e, a densi%y s hi.gh {on
2SheEthl esorbumldatacthemarhining mraimesy i Adisdon.
different from the melting process, there is no need to raise
the temperature to the melting point of Fe. Hence, energy
consumption is saved and an environmental impact is therefore
lessened. Because disposal of waste, which is necessary in
the conventional case of using iron plating, is not necessary,
either, adverse effects on the environment can be reduced,
which enables power savings and mass production to be achieved.
In particular, by applying MIM to the molding in Step
P2, a degree of freedom of shape can be increased, and molding
at a high degree of accuracy can be achieved. For example,
a metal particle sintered body of the identical shape as that
of the finished article can be obtained by molding the soldering

iron tip end member 20 having a thickness on the order of 200

to 800 um at a high degree of accuracy. In short, because
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having a particle size of 10 pmor smaller

(electrolytic iron powder or carbonyl iron dust is

suitable). FIG 7 is an expl oded perspective view of a

suitable soldering bit 2e nolded by neans of MM The

forward end of a soldering bit core be is forned in

the shape of a knife edge, and a soldering iron tip

end nmenber 20e is shaped |ike a cap (thickness: 200
addighona) machiaingtcan bappBitbad: neredrativagy spR be

core be. Even when the soldering iron tip end nenber
emgimanced winile ghle ofoqt shapeaviedi ng a sharp angle or a

deep cavity, it can be nolded in the shape of a

fini FHetd ambiert MY ireapplicd MM i pdRFiblehdrnipddain a

addi ti onal machining can be omtted, productivity can
high -eddresiceyl métdae paet tok¢ sinteved. bdde wibhhethaguse of

base material, the sintering additive, and the binder
paxtel dneatediag arsmadlipait 8Pl Lk ize . Fl For Gxdmpiwyca density

the binder may be omtted by applying a known process,
asstdlygh as & Rd BYhbean! 5O i&vdl @8N Ehe € oB particles

powder nol ding process by which a cavity in a rubber

hdPidh a5 phirkli 89 eV § De ROMQY Bmaag dhe1 POWIEI d OGS R ic iron
w th nol | e

the rubber dis su cted to conpression

pdWlet N USd bRy 0P SWNEls N5 dspEApTe punch. When 36

the powder is conpressed, It Is conpressed not only in

the eSS/ G Qi Soi1Qfdd Qe litlc A190 {1k Ne 5L i tab1e

surface ‘direction ue to ormation

oL eSS UEh, HiemeHBLEE A%, 5 6L S i o
o BB oS L Ra oI 4 s e e S a{EEE case.
and a soldering iron tip end member 20e is shaped like a cap
(thickness: 200 to 800 um) so that it is capped on the soldering
bit core 10e. Even when the soldering iron tip end member 20e
is thin and of a shape having a sharp angle or a deep cavity,
it can be molded in the shape of a finished article by means
of MIM. In short, becausle additional machining can be omitted,
productivity can be enhanced while the cost is saved.

The sintering base material, the sintering additive, and
the binder are kneaded or mixed in Step P1 in FIG. 6; however,
the binder may be omitted by applying a known process, such
as RIP (Rubber Isostatic Pressing). RIP is a powder molding
process by which a cavity in a rubber mold is £illed with powder

and the powder together with the rubber mold is subjected to

compression molding using a top punch and a bottom punch. When
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residual binder) in a reliable manner. In addition,
because a degree of freedom of shape and size is
hi gh, nolding at a high degree of accuracy can be
achi eved. There are many ot her nmanufacturing nethods
using the powder netallurgy process. FIG 8 is a
flowhart detailing the manufacturing of a sol dering
bit 2a_shown in FIG 9 by perform ng both sintering

the PPEHRT nis ofomPResaedpatti éFecolpreared BBGycRiy idp the
the soldering bit core sinmultaneously. In Step P11,

pxegs ingagisndipect torntbart al sotimethe midle agrfagdidinaction
and the binder are kneaded or mixed in a m xer. _

d@e bseqleftingation Sy ptlE 2rubber resldt | Mpadudaimeither the
pressure nolded by neans of press nolding, MMor the

binder twof ca maild dreni campaid r{esddgd "yrinidengid@iang, it is
conpact is of a cylindrical shape that is

pGsbh Batidlpneviedtnbidvalrsd el felbd ssihapalekdt beommeh@luse of
particle sintered body 2la of FIG 9A. Thereafter, the

tHE eRhdeRatich as 8808 L8 okh@Hbhhen "&b taérsb DI PHghdaused by
into close contact with the forward end of the

r&9 @ef1 i didr CAne alPa1iableSheRnEE3. id@diH€bn, because
conpact 1s calcined and sintered in a non-oxidative

aiﬁéﬁ?ﬁgmgfafﬂeéﬁdﬂfﬁ%néﬂigénﬁﬁ&f§§¥35¥§“ﬂi }Mﬁofﬁ&ﬂﬁ at a
gher and at or below the nelting point of the
G R, R AP g n BB algs, conper 3100

Lo T A WAL bR LS SOMTEE R e
o s LR GBI T4 Set 5 SISO o1
tﬁg) Aéﬁéﬁttt§¥%g of a soldering bit 2a shown in FIG. 9 by
performing both sintering and joining of a metal particle
sintered body 2la to the soldering bit core simultaneously.
In Step P11, the sintering basic material, the sintering
additive, and the binder are kneaded or mixed in a mixer.
Subsequently, in Step P12, the resulting mixture is pressure
molded by means of press molding, MIM or the like to form a
green compact (shaping). The green compact is of a cylindrical
shape that is substantially identical with the shape of the
metal particle sintered body 2la of FIG. 9A. Thereafter, the
green compact is removed from the mold and brought into close
contact with the forward end of the soldering bit core 10a.

In Step P13, the green compact is calcined and sintered in a

non-oxidative atmosphere at a predetermined temperature (800
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state of FIG 9B). When configured in this manner, the
step of joining the soldering iron tip end nenber 20a
and the soldering bit core 10a by nmeans of brazing or
the like can be omitted, which can in turn enhance
productivity. Low pressure nolding w thout applying
pressure is applicable to the nolding shown in Step
P2 of FIG 6 or Step P12 of FIG 8; however,

oxidigher gnd pé @FebﬂleUn’fafa%tmfF%tW@manﬂfn tﬁ}ee%d@rlng
nol ding is used, and a density of the netal particle

bigi woxecnagedgt f e PRer B 4 geppergal hpy) gr senthabgde metal
can be higher. In addition, a netal particle sintered

paiddyclehainhgredfbwdn el ahiglformehantys ioanl benedt sl ndeined
by nmeans of [|iquid phase sintering. Liquid phase

tsthteso derindg biiet botle fox (phefotate@LSFDGerdny. Wrtinally,
the use of particles having relatively low nelting

inP @S PAQY Fantiishies iAQ peaftiorfedsto AdH23¥04 @dineaisional
particles (eutectic tenperature: 780C), Sn particles,

acRfuracyds atheh SeR Y tadds b1 dErfil g D ilteIPEE AoHiPle B8 (the
hi gh as or higher than the nelting points of these

std igd e8g . Flgg) 10 is a schematic cross section
showi ng the 8) mechani sm of |iquid phase sintering.

E'r o mhia ?ﬁ“?gai%éa*‘? tHPES HBnlede SEE' %‘i%f’o‘?@ F"?Jl“lng the
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31

B e e b EaT ) S B B P

_sac
in Turn eﬂiance productivity.

Low-pressure molding without applying pressure is
applicable to the molding shown in Step P2 of FIG. 6 or Step
P12 of FIG. 8; however, a density of the green compact is higher
when pressure molding is used, and a dehsity of the metal
particle sintered body formed by sintering this green compact
can be higher. In addition, a metal particle sintered body
having a further higher density can be obtained by means of
liquid phase sintering. Liquid phase sintering is a method
for performing sintering with the use of particles having
relatively low melting points (Cu particles, Ag particles,
Ag-283%Cu eutectic particles (eutectic temperature: 780°C), Sn
particles, etc.) as the sintering additive at a temperature
as high as or higher than the melting points‘ of these particles.

FIG. 10 is a schematic cross section showing the
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are present. FIG 10B shows a state after the pressure

nmolding in Step P2 or Step P12. As is shown in this

drawi ng, the particles 31 of the sintering base

material and the particles 32 of the sintering

additive are flattened as a result of plastic

deformation after the pressure nolding; although

particles are brought into close contact with each
meghaitism off 1igid phacessintgrdng:i | FIgr ek@htSherga state

10C shows a state after the liquid phase sintering is
befqrepithedaPpl Seaplen off pregsugse br Kegp PRIGE §11GH| G o Step

As is shown in this drawing, the particles 31 of the
Plragifc FIiGnt 8r.i nfsnhs eshewn aire trimvdndwingyh particles 32 of

recrystallization, and air spaces are filled with
thpardineasingB2addi tivee sard ediffp seldli thveugh henéhbyixed with

enhanci ng the denseness. This is attributed not only
partisildsd i fdsitd Singr ing 1osd tna @t 24l dbeporéd i thes

31, but also to an event that the particles 31 of the

app NI iktG RES prvdfinad| dNHlee0@ta weakt 1R gehenaepites 33
as the particles 32 of the sintering additive are

ar®pi8fedt. G SiHECELERs taeg’ESEétéﬁt%f’\@hleepﬁésé@ﬁe f@TRing
time the air spaces 33 are filled wth the |iquid due

id %t%pb‘iié”‘iﬁf’ ¥l B 0. {ﬁ% H3S SRR Q?ﬁ@ﬂlgegiraﬁvlngbe the

hi gh-"density netal partlc e 39 sintered bo can

pa%tl%l%esd39yo§eﬁ{§ s(l 'ﬂélq. r?dbgggs atéfféfrérﬁg the gartlcles

nor eover, because sinteri can e perforned
sszﬁ e S b R TR PRS0 gty o
] bl Lo, ot - savings.. The et alo P €181 tnougn
particles are brought into close contact with each other, small
air spaces 33 are still present. FIG. 10C shows a state after
the liquid phase sintering is performed in Step P3 of FIG. 6
or Step P13 of FIG. 8. As is shown in this drawing, the
particles 31 of the basic sintering material are grown through
recrystallization, and air spaces are filled with particles
32 of the sintering additive, thereby enhancing the denseness.
This is attributed not only to solid diffusion among the basic
material particles 31, but also to an event that the particles
31 of the sintering base material undergo a wetting phenomenon
as the particles 32 of the sintering additive are melted at
the sintering temperature while at the same time the air spaces
33 are filled with the liquid due to a boundary tension.

As has been described, a high-density metal particle
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by means of preformforging or powder forging at
tenperatures of 300 to 500C to formthe sol dering
iron tip end nmenber. Because these are generally
known met hods, detailed descriptions thereof are
om tted herein; however, when these nethods are used,
it is possible to increase a density by causing fine
air pores anong particles to shrink. . Ml ding_and
s tReed RPdaCHR %%r?%?ﬁ%ﬂeﬁnb& Beareset #ﬁapaeuaaase
cold isostatic pressing (CIP) or hot isostatic
sirtesingy mamPover otegausensdnitegimst Gaasbe peertfermed at a
these are also generally known nethods, detailed .
refesttivepty dow thmpenatuaeeirowbm@aarﬂs@mewmthrmwe\serwhere the
when these nethods are used, the netal particle
ligjwmite phdskoslinterphgsts aat uspdoces oaoh contirébusbape power
of arod or a filanent, which is further nmachined to
sdwimgs t he soldering iron tip end nmenber 20. FIGs. 11A
and 11B are cross sections of the forward end of the

sol datiengeltiall pbhticakt aiiedre8obdeyi Mgy bhé sripendFuddther

are obtai ned by JOInIng, respectlvely, sol dering iron

by B afRdo FERSE Srd G Qaék'nﬁgr&‘{ng?&t'&" % e‘iﬁcpegagures
i

or HP to the forwar nds o sol deri ng cores 10b

of? %010&) bs)’od‘%agg 9:'3)1:1?:[) %0146%1% tJ.II.lAn atrr}l%/r%{d memCEer.

sintering meth a er ering

Be%a[%dqelztﬂ Zd%ﬁtg%jadﬂ%%a? ﬁvrﬁ ‘E’ﬂl@ o&e@alled

ering ayer sin erlng I'S used.
adber3pghiag ieg%gé ool FPER 200 FUBIPES, Trldy Shese
m%ﬂﬁ? Iﬁﬁﬁ*qﬁg ckﬁqfiﬁgggééﬁﬁﬁer'rm&ﬁ@?égsnaéeéé§$1€§dby
causing fine air pores among particles to shrink.

Molding and sintering may be performed in a process
including cold isostatic pressing (CIP) or hot isostatid
pressing (HIP) as other sintering methods. Because these are
also generally known methods, detailed descriptions thereof
are omitted herein; however, when these methods are used, the
metal particle sintered body is plastically processed in the
shape of a rod or a filament, which is further machined to form
the soldering iron tip end member 20. FIGs. 11A and 11B are
cross sections of the forward end of the soldering bit thus
obtained. Soldering bits 2b and 2c¢ are obtained by joining,
respectively, soldering iron tip end members 20b and 20c

obtained by means of CIP or HIP to the forward ends of soldering

bit cores 10b and 10c by means of brazing.
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and the second layer 23 is forned by sintering Cu

particles or Cu-Cr particles. The soldering iron tip

end menber 20d conprises a nmetal particle sintered

body having two | ayers as described above, and it can

be directly shaped, or alternatively, after a

sintered body |like the netal particle sintered body

2l1a shown in FIG 9A is fornmed, the sintered body can

be mé¢histddl AHUMAT HELHATIRY Methet (d9RIR havder

20d shown in FIG 12. The soldering bit 2d can be
sigpieninaimpy beugedng FRE- sld dsramgxploded peespeaehpeview
- 20d to a soldering bit core 10d conprising a copper
ofhiapeollerhngabtbphkwhenmpdoubd et-Rayeal déntayibgtisorsed. A

10d can omt inner surface processing, and power can
sdiglesairgy] irdonaltipt eod members208 cahprisds|a tfimdt tlleyer 22

soldering bit 2 of this enbodinment will now be

armtacsedenid 1wt ati. onBheel rs trade et Pl oy mad2 ¥€ta mixture
spreading test. FIG 13 is a view used to describe

off @fle RIOGRAUMRS Vafsid Rt 3P R iItAe¢ Eefitterinigesdditive,
specinmen 90 is a netal particle sintered body of a

and 3% Fedndpayet 43MsX £hrtheldMblyt BiiGRESDy cu PArticles

plating of the Same size (a copper plate was Fe-pl ated

oxi'itCu—‘E]r ZbatxacritQﬁteosI,u {‘i t‘i‘%@ﬁ%%ll‘&feﬂn@ TBor2Rd ¢ %&'ﬂ@rﬂﬂéﬁ: 204

ayer was cu _ e 1.0 nm7in thickness) was al so

CoP AR OO bl B4 S5 600 LIRS o
oot hAPDIENY oM i SRR ool Tl o
a %&%ﬁﬁé&% 'gcggﬁggdahggn S?Qd“€839 fgﬁgngkéametal particle
sintered body 21la shown in FIG. 9A is formed, the sintered body
can be machined to form the soldering iron tip end member 204
shown in FIG. 12. The soldering bit 2d can be obtained by
brazing the soldering iron tip end member 204 to a soldering
bit core 10d comprising a copper pipe. Using a copper pipe
as the soldering bit core 10d can omit inner surface processing,
and power can be saved.

Evaluation results of solderability of the soldering bit
2 of this embodiment will now be described. Evaluations were
made employing a wet spreading test.

FIG. 13 is a view used to describe test procedures of
the wet spreading test. A test specimen 90 is a metal particle
sintered body of a size: 15.8 mm x 21.4 mm x 1.0 mm (thickness).

Fe plating of the same size (a copper plate was Fe-plated at
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in advance so that it was curled. Tests were perforned
by follow ng the procedures as set forth bel ow
Herein, 20 | of the diluted flux 92 was dropped on
the test specinmen 90, and the wire solder 94 was
pl aced thereon. The test specinen 90 was heated to
300 to 410Cin this state to nelt the solder for 30
s. Subsequently, the test specinmen 90 was cool ed and
a gaifiedad- N &tS 1He Wit %ol they REAL g d@ves was cut
the spread area is |larger, wettability by solder is
oy §Rdre 1+ A iy tRigkree®) Wasyalso prepares Hpy comparison.
tabl e below is a conponent table of seven kinds of
A dddutedpEtnne2 9@ Safiphxs(HAKKQ H0dud it rade) name) Sgapused)
# Name Conponents Fe NN Cu C 101 Fe plating Plating -
dilutgd dpar ifan)ori G2 A Gridth Resiproparhb. Wile solder 94
Fe-8Ni -0.5C Rest 8 - 0.5 104 Fe-42Ni -0.5C Rest 42 -

td.te mdtedehRemig -a -sizd NbHpIP UM 1)40LGln *Wes Idde of
Rest 10 - - (high-purity) 107 *Fe-5Cu Rest - 5

sdngy;.gk@o" 1300, dudBaandieat §5uhi did-yaRd!d th4 0-fin-od rod
in advance so that it was curled.

Tests were performed by following the procedures as set
forth below. Herein, 20 ul of the diluted flux 92 was dropped
on the test specimen 90, and the wire solder 94 was placed
thereon. The test specimen 90 was heated to 300 to 410°C in
this state to melt the solder for 30 s. Subsequently, the test
specimen 90 was cooled and a spread area of the wire solder
94 was measured. As the spread area is larger, wettability
by solder is higher, that is, solderability is satisfactory.

A table below is a component table of seven kinds of test

specimen 90 (Samples 101 through 107).
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Sanple 101 is a plate of an Fe-plated |ayer prepared
usi ng the nethod descri bed above for conparison.
Sanpl es 102 through 107 were obtained by nol di ng
particles of respective conponents specified in the
table by nmeans of MM followed by sintering. Sanples
102 through 107 correspond, respectively, to Types
10, 12, 11, 13, 15, and 1 shown in FIG 5. Sanples
102 through 104 use iron powder of carbon stee

rmor et Yy sed A3 MihiMasa matertat —iveanwhi e,

Samples #1105 t hNemgh 107 use hlghtﬂMmmgn@n¢®onyl iron

dust (indicated by *Fe)—as—amatertat—FFor—each
sanple, n|= 3 was given as therFa nunber|. M G| hi$ aC
A readi ng test

Thelab30|$sge|§15$gﬁgfor t el es (C3-anﬁ t he -
ordinate is used for the spread area (ymR) of nolteén

sol der. Achﬁpghqun& t he graph, in conparison wth
the spreat area mP at 360C) of [Sanple 101 (Fe

aj Qg) hee area ofpSapple 107 (*Fe-5Cu) | wgss
the ?arge , f% 2%gd by Sanple 106 (*Fe-10N) and
Sanpl e 104 (Fe-42Ni -0.5C). The spread jareas|of Sample
103 (Fe-8Ni-0.5C and Sanple 105 (*Fe) [were

suﬁg ntlmﬁ%&éﬁ%f@%§?4ﬁgmég $ Sa”pggsﬁgl and |, 5

dlsadvantageous result.l Fromthese results, it is
confirmed| that solderahility is enhan¢ed markedly

conpared fo Fe plating [when high-purity iromn powder
i ed W FA-4dtirPeRCdf N &RS®u. 1t |i 4l so - 0.5
confirmed| that solderahility is enhanced further by
increasing a quantity |of NN to be added, and that|Cu

I 1 £ £ 4
ITdS> a T dai T CIIrclit

105 *Fe Rest - - -

(high-purity)

106 *Fe-10Ni Rest 10 - -

(high-purity)

107 *Fe-5Cu Rest - 5 -

(high-purity)

(*Fe indicates highly-purity Fe) (% by mass)

Sample 101 is a plate of an Fe-plated layer prepared using

the method described above for comparison. Samples 102

through 107 were obtained by molding particles of respective

components specified in the table by means of MIM followed by

sintering.

Samples 102 through 107 correspond, respectively,

to Types 10, 12, 11, 13, 15, and 1 shown in FIG. 5. Samples

102 through 104 use iron powder of carbon steel normally used
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when Cu is added in even a quantity snmaller than that
of Ni. Results of corrosion resistance of the
soldering bit 2 of this enbodinment will now be
descri bed. Eval uations were made enploying a
corrosion test. The corrosion test was perforned on
Sanpl e 104, Sanple 106, and Sanple 107, which showed
large effects in the wet spreading test. These sanples
Igl A6l Adtpier 121 he Mapnpdrige t Fampdiegel PAgthrengl 1P 7 use
end nenber 44 20 shown in FIG 3 by neans of MM
high{mwit b gasbenydi gen dust ¢irdied ved byg*be) az smaherial.
in FIG 3 was manufactured by brazing the soldering
For @adh panpmleenmber 20wan giveeschislethegn bhumbere 10.
The soldering bit 2 (Sanple 101) by neans of Fe
pl at iINIG. Wad sad graphrsHawing eHefrysuwlanparitiewe Elsprebding
is a view schematically showing a test device of the

tesH T 08h@N ab8%h 55518 sHR\Yedle FoRMienpRT dthifreéd §CCNi @nd the
soldering iron 1 to which each of the soldering bits 2

orEBIHHRC Y @d S FO2S¢hieP8Hrah@verts ahharhrdmaAném solder.
sol der feeding device 96 that feeds solder to the

A<Ll18CEhbEnS 9hdehbNGraphONid - cHFLr 04851 98 the spread area
(Sn-3. CAg-0.5Cu having $1 mm ‘the same one used in

(et oY 3880 08, SRhp B SRR bLPBLRETG B8 iagr o Srea
of Byl 195 (9 HAGPLAD W B0R. BISI50RE P camone
105 RREE PR Bl BT G Soe T anl sprea

art&haesdé%! %%%Lm‘]{% glof)'eaﬁ F%@é%- O'I:ig_)ec )S ?’:1t1'1dt %a %rl%,t liro% (zf*Fter}ewere

substantially the same as that of Sample 101, and Sample 102

i

(Fe-0.5C) showed more or less a disadvantageous result.
From these results, it is confirmed that solderability
is enhanced markedly compared to Fe plating when high-purity
iron powder is used with addition of Ni and Cu. It is also
confirmed that solderability is enhanced further by increasing
a quantity of Ni to be added, and that Cu has a large effect
when Cu is added in even a quantity smaller than that of Ni.
Results of corrosion resistance of the soldering bit 2
of this embodiment will now be described. Evaluations were
made employing a corrosion test. The corrosion test was
performed on Sample 104, Sample 106, and Sample 107, which
showed large effects in the wet spreading test. These samples

were molded into the shape of the soldering iron tip end member
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and the wire solder 98 was fed fromthe sol der feeding
device 96 (set tenperature: 30C) by 5 mat a tine in
every 3 s. The forward end of the wire solder 98 was
brought into contact with the soldering bit 2 each

time it was fed and was thereby nelted. 1In
association wth this, the soldering bit 2 under went
corrosiaon slightly. After the f eedi ng per f or med

2QBERevn iReE G, aMt"}eta;PSoncHFP"o@éﬁOUﬁdt‘Pﬁé s Ry, and
bit 2 was 45 neasured. For each sanple, n = 2 was

the ¢eAdesingebht Rughewn 1IEFEG.18 yas naghigrtamed by boaging
results of the corrosion test. The ordinate is used

thHepsod dgordma Lyonftimenssnembeda?dP tertheheoddedangngit core
bit 2. Sanple 106 (*Fe-1ONi) had a quantity of

1Cor Thei spldemisg bitsea(Samplehddl pf bpamedres ¥l HeFgplating
plating) . Sanple 104 (Fe-4N -0.5C) and Sanple 107

was ek Cujaafhdtauged fapladdbmpaesseh. corrosi on. From
the wet spreading test and the corrosion test, it 1is
conf imT@Rd 1shals sarRled Eehetiatadadiy SHwiehanaest device
solderability markedly in conparison with the

0 £C AL THJ 1M i orf OtBY €] PaHle Wl i K RPN Y 1A Al ectric
resi stance as good as that of the conventiona

so“ﬂ.‘ﬂéﬂ:tﬁfgoairfon HenGe wi £6h SOAEET b A0 t %gldéﬂﬂl@ PEfe i 5h

Sanpl e 106 is able to enhance soldera [Tty W thout

ma‘i*x‘ﬂf%rdt‘%{%‘d Y Qﬂ%%’&tﬂ{)&} 5L ACCatidchéad $0a a solder

conf i that so |1ty and corrosion reS|stance
fe%&eﬁ %ﬁd%@l%%t ? %ol% °%o°{hé *be_L [ %o\i%erlng
ents hou cases were not include
. the tests abaqve, {g pOSSIb| to enhance corr05|on
eré’SfLSt a‘?lﬂ:%e WQ n-3.0Ag-0.5Cu having ¢1 mm, the same

one used in the wet spreading test was used) is automatically
fed from the forward end of the solder feeding device 96 in
a direction indicated by an arrow. The electric soldering iron
1 is fixed with a tilt of 30° with respect to a plane
perpendicular to the feeding direction of the wire solder 98.
The point angle of the soldering bit 2 is 18°.

The set temperature of the soldering bit 2 was 400°C,
and the wire solder 98 was fed from the solder feeding device
96 (set temperature: 30°C) by 5 mm at a time in every 3 s. The
forward end of the wire solder 98 was brought into contact with
the soldering bit 2 each time it was fed and was thereby melted.
In association with this, the soldering bit 2 underwent
corrosion slightly. After the feeding was performed 8000

times, a quantity of corrosion on the soldering bit 2 was
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deteriorating solderability by adjusting conponents.
Further, a Vickers hardness test was perforned on
Sanple 101, Sanple 104, Sanple 106, and Sanple 107.
When a hardness is too high, the soldering bit 2 is
readily broken wth a small inpact, whereas when a
hardness is too low, it is readily bent. The Vickers

har dness [.s_an _iport ant Prope ty next to
meRS &L FPEySaRE PREDIES ob e WaR GHOSD \Ass theadupatber -
under 46 the conditions that |oading of 5N was
appl F&&-f b BS 2grapdy Sh@é‘(&ﬁgs*é’f’rﬁl’ées%lts Phddegrgerosion
as the n nunber. A table belowis a table showi ng the
tesdsul Theoprdhrate ckergsed afqinas guasdiitySafpicorrosden (um)
Hardness (HV) 101 Fe Plating (conparison) 139 104
onFgha2epldesna(yit 206 SEmplenNl0645(*Fao0yONfFp 16 ajgqpantity
Sanpl e 106 was slightly harder than Sanple 101, and
ofSsomt @s o adme sSaap|smal(d7ah dhataotrgzswlsd 1abdRe &t dhg) .
that of Sanple 101. Fromthese results, it is .
Sampilel Loed(FaatNikReL BC)i snd@ Sdnmle 1007 r(eFat-50u )obbdetarger
the Vickers hardness and corrosion resistance, and

quenitiedieen ofe Hoirarydon .S hi gher as the hardness
increases. It is also confirnmed that Sanple 106

(*FerOhi thbswsti sphésaing tder stdateeorr@silond tesd,

menber 20 in ternms of the Vickers hardness. A second
isCEBR¢iMRRE ¢halth®npientigdn (WHd- UMY )0&an enhance
solderability markedly in comparison with the conventional
counterpart while keeping corrosion resistance as good as that
of the conventional counterpart. Hence, the soldering bit 2
equipped with Sample 106 is able to enhance solderability
without deteriorating corrosion resistance.

It is also confirmed that solderability and corrosion
resistance can be adjusted by changing ratios of the respective
components. Although such cases were not included in the tests
above, it is possible to enhance corrosion resistance without
deteriorating solderability by adjusting components.

Further, a Vickers hardness test was performed on Sample
101, Sample 104, Sample 106, and Sample 107. When a hardness
is too high, the soldering bit 2 is readily broken with a small
impact, whereas when a hardness is too low, it is readily bent.
The Vickers hardness is an important property next to

solderability and the life. The hardness was measured under
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described with reference to FIG 17 and FIG 18. FIG

17 is a partial cross section of an electric sol der

sucking iron 60. Referring to the drawing, a tank 64

is provided to the upper portion of a main body case

61 in such a manner that it is inserted in a space

between a front holder 65 and a rear holder 66 in a

re-attachabl e manner. The tank 64 is a cylinder
theypendditigng thatspardhnghed\bN sigshanplhedt £pEsh fegt For

gl ass, 47 to allow observation fromthe outside, and
eaat samplaucked Jrotaegis@Enas the in trumig8r made of

gl ass wool is provided at the rear end of the tank

64, anthblebedok eladmbhenshavisgwhehre sttt s oft tiVdekers

66 via the filter 68. A vacuumtube 63 is connected
hdrdrdys eyt .hol der 66, so that an internal pressure

of the tank 64 can be reduced by an unillustrated
vacUgempuBp# |The rear endmaf a transpoiiainRd s’ qHWMR
communicates | with the tank 64 is inserted into the
front er ] ' 79 is nagde of
sta nlgggg A ?@%-%ﬁﬁ%@%éfgéag#%rfiﬁﬁ)of the electric

sol der King irongg0 oA a heating e 70
made ofﬁ%%pper and g?o$?§ggow§?ﬁ an i nner hgﬁgythrough

whi ch the transport pipe é enetrates, a ceramec
heat er £h§ priovi ded i nTEh %Pﬁterior of the ﬁé ting
core 70, a prjotective I pe_72 covering the aquter
ci rcunf¥ence of the HERTHGcore 70, and d12uction
nozzie 5l (equivalent to the tip for handliin SOl der)
t hat SpEPBEOL YRt Wast §ldighddy bemdedt thiarh Ssa 1®l. and
melt and suck the solder. A male screw 75 is forned
Sagplehd Otopndr §ampde¢ A0 7t hadhbaridngssopé abouing0§ of that
femal e screw 58 threaded into
of Sample 101. From these results, it is confirmed that there

—F

is a strong correlation between the Vickers hardness and
corrosion resistance, and corrosion resistance is higher as
the hardness increases. It is also confirmed that Sample 106
(#*Fe-10Ni) is suitablelfor the soldering iron tip end member
20 in terms of the Vickers hardness.

A second embodiment of the invention will now be
described with reference to FIG. 17 and FIG. 18. FIG. 17 is
a partial cross section of an electric solder sucking iron 60.
Referring to the drawing, a tank 64 is provided to the upper
portion of a main body case 61 in such a manner that it is
inserted in a space between a front holder 65 and a rear holder
66 in a re-attachable manner. The tank 64 is a cylinder

comprising a transparent body, such as heat-resistant glass,
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the male screw 75 is forned at the rear end of the

suction nozzle 51, thereby nmeking the suction nozzle

51 re-attachable and replaceable. A through-hole 55

(see FIG 18) is provided in the forward end of the

suction nozzle 51 to comunicate wth the transport

pi pe 79. The ceram c heater 71 is connected to an

unil lustrated power supply cord via a |lead wire 62.
tanrddl arh Qhfenatiken diramcihen @itsidn. sand cke b bws degcked

to 48 the main body case 61 is turned O\, interna
mqirteds godgleaf. t Refilbek @31 made oifegilrgssporl id prordided at

are reduced by the wunillustrated vacuum punp. Al so,
theheearhendon@rtheupphik 64, tdrsl ther aank 6 atommuiili gastes with

turned ON, the forward end of the suction nozzle 51

thes deaat etbldeat B Wisa Nitld efli Bisert hes he@l &t duumvariube &1 is
is brought into contact with the solder. The nolten

cottledfed td thenréakkril ddtt @ 6t,n8ot tAAE A tintiei@ald ptedsure
the suction nozzle 51 through a suction inlet 54 (see

off tife €8k elheamPbé s ARl&E by bAUSh SUCELErd fed SHcdun pump.

the interior of the tank 64 and retained therein. The

tank 7fd ir3aheedld 3¢Nabkeandpdrtapibe IE7@pll:f’l_(e‘a%dgoi;'i’rigllunicates

needed with an increasing quantity of retaine I'ten
withl W ek, oo ARReR St I R BhUd, me
tr%lﬂ%go% ggéél ’?9 5115 m %@B%sg@aﬁ_‘fglsg.er id-Pg:o%i-ts % re% ia.%rward

i) of” topper”or” a copper” “alToy, and & soldering
onk] 88 A8 3 TSOE% B3 CRIBEL Y N3 PR B0 84 Reatang
co%gggéﬂgégg Ioef ggpbgrparr?(\i/ ipci:eodvjidnesdi. gv%.t%hgnsj?rlugjeexr' ihrg)g_l.ei q:ggough
which the transport pipe 79 penetrates, a ceramic heater 71
provided in the interior of the heating core 70, a protective
pipe 72 covering the outer circumference of the heating core
70, and a suction nozzle 51 (equivalent to the tip for handling
solder) that is brought into direct contact with solder to melt
and suck the solder. A male screw 75 is formed at the forward
end of the heating core 70, and a female screw 5'8 threaded into
the male screw 75 is formed at the rear end of the suction nozzle
51, thereby making the suction nozzle 51 re-attachable and
replaceable. A through-hole 55 (see FIG. 18) is provided in
the forward end of the suction nozzle 51 to communicate with
the transport pipe 79. The ceramic heater 71 is connected to

an unillustrated power supply cord via a lead wire 62.

When an unillustrated vacuum suction switch provided to
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menber 53. The forward end opens toward the outside

and thereby forns the suction inlet 54 through which

nol ten sol der is sucked, while the rear end is

connected to the transportation pipe 79. 1In the

conventional electric solder sucking iron, the outer

circunference of the forward end of the suction nozzle

iron-plated, and an iron pipe used to forma

th%m}@hbﬁéyecﬁe ¢ hslet taFnad ON: héntareal pregpures of the

contrary, when configured 49 simlarly to this
tamph ot mnd Uie tteanspent i pipe t he avedreducedrby the

plating is elimnated by nerely providing the
ursiol st i rated veuuimppend . nevhber, FBeat thapdwamanppdydof the

of the suction nozzle 51, which not only enhances
cerapdiuee hieaitiey, 7buts sdlurmddE oNensharfomvassiead of the suction

envi ronnental pollutants. Simlarly to the sol dering
nddd1e 50f ilshhehited!. esbddefens mebEy®, ad thes Ifdt@d forward

nozzle 51 ensures wettability by solder and attains
erfd 88 ¥RfUgHBRER ol CofPAEPHNITh Pie lsRAGdY ceThel A®TtéM solder

conmparison with conventional iron-plated articles, and

id $hehh8i@a 2kt 8 fe %aetaﬁagotrtaepi;sé 99 JI@ thlend €&+ 18 nozzle

conmponents of the soldering iron tip end nenber 53,

1t 'Eﬁr _ Eﬂfa?%h\ért'l Shhifﬁi@{?%@f( slel%gfi"fé“?tl' gq" n@ﬁé'n?olag?]n dodger

e follow those of the soldering bit 2 of

: tﬂq ec%ckgﬁbfggg?l@ to%é in%%ﬁﬁl gﬁrfl{lg t%lntk §4aaﬂgcll g&ﬁ‘:ﬁlned

Frc so iron 1 using the sa

e di nen r .the su ozzl e 51 an the
H}|2E§o| ngsggk%ﬁ or %% 5]1LEJ%°“nLng PH “&ame s oﬁ%aced

Qtrf'ld a%nbl%dclrn(-:?anélnga n(ijuatlnhtlty o ré’é’laungd molten

as neela%
solder.
FIG. 18 is an enlarged cross section showing the vicinity
of the suction nozzle 51 of FIG. 17. The suction nozzle 51
comprises a soldering bit core 52 made of copper or a copper
alloy, and a soldering iron tip end member 53 comprising a metal
particle sintered body and provided at the forward end. The
through-hole 55 is provided inside the soldering iron tip end
member 53. The forward end opens toward the outside and thereby
forms the suction inlet 54 through which molten solder is sucked,
while the rear end is connected to the transportation pipe 79.
In the conventional electric solder sucking iron, the outer
circumference of the forward end of the suction nozzle is

iron-plated, and an iron pipe used to form a through-hole is

inserted into the interior. On the contrary, when configured
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met hods t hereof have been described, the invention is

not limted to the enbodi nrents above, and can be

nodi fied as needed w thin the scope of the appended

cl ai ms. For exanple, conponents of the soldering iron

tip end nenber 20 and the soldering iron tip end

menber 53 are not |limted to those specified in FIG

5 and by Sanmpl es 102 through 107, and can be sel ected
sl arf st - isS (RIRRHLRRIe iR ﬂ'd‘eorim‘%ﬂ?ft’i%‘ «ithes ngred for

sol der used or the purpose of use (for exanple,
1lmﬁbﬁﬁéﬂﬂﬂﬁblﬁrPéﬁmﬁpé§eérBYpW%E@%WIﬁFQX#¢¥RScﬁhe soldering

resi stance or on solderability). The ceram c heater 5
ingmigeend mentherpdcat ithesfbdwardgend odhtheagitctien nozzle

ceram c heater 71 provided to the electric sol der
5suehiicty nobnowly aardh&r casd pro duled: iveitty ,bbditeslso ldmsens an

respective enbodi nents. However, they may be housed

enibsdivn soff dairvixprimdntal apwll Idweastet i on nozzl e 51,
respectively, so that they can be replaced al

t ogetsiailaMgnteofie Gk iihdg Bis TRIN€he firdieaimdodiment
havi ng opti num properties (a capacity of the heater or

abdiR || itke) s€@fi & né3ed dspesliite & WdtibiNaRS, By sol®at and

capaC|ty of the soldering bit 2 or the suction nozzle
atthi RN NG IRAEIL &% lé%@:@:ﬁ&d“%ys'l%ta%f-'meb%Qder in

naterial and t he S|nter|ng addltlve are not limted

Otn%ru C es may be 6”%}-}/t e|t elpﬁafrj(??a?f@:[%jf&é,esand is
tﬂgy ﬂ?ﬂébl '¥%‘¥¥€é‘a Of £ e.alloy may be.used. The

I'ng process or anlca alloying (MA) is
appl&%%bggnagrghbogomgbnents of the soldering iron tip end

member 53, the manufacturing method of the suction nozzle 51
and the like follow those of the soldering bit 2 of the first
embodiment.

While the soldering bit 2 and the electric soldering iron
1 using the same shown in the first embodiment, or the suction
nozzle 51 and the electric solder sucking iron 60 using the
same shown in the second embodiment, and the manufacturing
methods thereof have been described, the invention is not
limited to the embodiments above, and can be modified as needed
within the scope of the appended claims.

For example, components of the soldéring iron tip end
member 20 and the soldering iron tip end membef 53 are not

limited to those specified in FIG. 5 and by Samples 102 through

107, and can be selected and adjusted as needed depending on
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| NDUSTRI AL APPLI CABI LI TY As can be obvious fromthe
descriptions above, the tip for handling sol der of
the invention is characterized in that a soldering
ion tip end nenber, conprising a netal particle
sintered body manufactured using the powder netall urgy

process, is provided at the forward end of a
solde bit_ core nade of copp
P BRAAS nuORar oF e IErEPeS, of afket B0y cHemple.

at Ieast one el ement anong_iron, nickel, ~and caqbalt
whether, thecppiprisissnare. }aced. 0%&018?9%:19% rgsistance or
possi bl e to prevent corrosion by solder on the tip for
omh &edideipbidditaedr- and i nprove sol derability or
desol derability thereof when |ead-free solder is
used Thiguceramic heatepdsprovdded tocthk lelegirdimsoldering
materials of the soldering bit forward end that best
irom 1 andethesyee@miveh&ahds f psovided twotbevekectaric solder
em ssion of environnmental pollutants can be | essened.
sutki@aaineh 60 .avk Eigetioto drelmaig boldes irsatheaseapective
soldering bit of an electric soldering iron or an

embloddiment sSOl Howegdeki figey Y be HAised @hl €86 dolddmilrig bit
a soldering iron tip end nenber, conprising a netal

2 padt kekesaicttiehedorady S&nuiéébédev@i 10sd RAWHEithey can
nmetal lurgy process, is provided at a orward end of a

beselegqrabea Bl €85&thERUC ek UM dc_ﬁ[ré’li clqpﬁﬁflsaknla%er a

d the netal particle sintered bo has at | east one
he%E%EEH5V1ng optimum properties (a capacity of the heater or
the 1like) can be used depending on the shape or a heat capacity
of the soldering bit 2 or the suction nozzle 51.

Respective particles used as the sintering base material
and the sintering additive are not limited to a mixture made
by mixing independent particles. Particles may be alloyed,
either partially or entirely, and particles of the alloy may

be used. The melting process or mechanical alloying (MA) is

applicable to alloying.

INDUSTRIAL APPLICABILITY

As can be obvious from the descriptions above, the tip
for handling solder of the invention is characterized in that
a soldering ion tip end member, comprising a metal particle
sintered body manufactured using the powder metallurgy process,

is provided at the forward end of a soldering bit core made
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anmong iron, nickel, and cobalt as a principa
conponent. 2. The tip for handling sol der according to
Caim1l, wherein: the netal particle sintered body is
made of a sintering base material or a sintering base
material and a sintering additive, and at |east one
of iron particles, nickel particles, and cobalt
Particles are used as tre sint&rigg base nateiial. 3.
ONPREYF U hFWRTY 3bIo¥r 3RCoFRERgHR® BPhRML, Particle
wherein: the iron particles used as the sintering base
sipheredbody a5 R HoRAST IRRR Rlemeit iamPRg IgProgckel,
hi gher. 4. The tip for handling solder according to )
arg f#ohF hras 7 PN RRL SPRpRNerbn Fendepl Pyl ads it
the sintering base material are electrolytic iron
pPasEsideEre tp el lconres idusby s1dgronithe drhiphBerdhangling
sol der according to any of Clainms 2 through 4,
soffteeiand tilmp nosteals gqlaietmalid idiyntoar de sloddle redmitlditns thieereof
sintering base material at a content of 55%to
whith A¥ad-EreBasdlderf oif's hageld ) ngutsol tleis aaToo dpogsible to
any of Clainms 2 through 5, wherein: the netal
il bBtak At £sr DAY JdfS thedso Dieiheg Yid Ebiry@rdbese that
material and the sintering additive; the sintering

beatdshi ¥andebygest el 1eAfds a£fd6 Bder ShBkR0LVRE, an emission
addi tive; and

of environmental pollutants can be lessened.
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at | east one of copper particles, silver particles,

tin particles, boron particles, and carbon particles

are used as the first sintering additive. 7. The tip

for handling solder according to Claim®6, wherein:

the netal particle sintered body contains the first

sintering additive at a content of 0.01%to 40% 8.

The tip for handling solder according to Claim®6 or

AiMGierein: 54 the sintering additive includes a

second sintering_ additive; and at |east one of .

vanadi-ufh paPtfeF fandl g falsett veedsas gfRuleming bit of

particles, chrom um particles, nolybdenumparticles,
arpRdectngsSt I FRF 1RGP mpE ap &degd niifesgédergsucking iron,

sintering additive. 9. The tip for handling sol der
chyasrtdimigad i@ dihmte; wherein: the netal particle

sintered body contains the second sintering additive

at aaceoilderiagly Lrddottip rd bEmbEIE, tdqgnpmoksitegnd imgtal

sol der according to any of Cainms 1 through 9,
pantteirdiensihberedt b dyardrn v s tainddE ued ngod powsddm meea lilnrgy

a shape of a cap to be capped on the forward end of

pride sl derphgviiabd s0r£ IS eddt BECK ASEdef ind Bifto core
800 pm 11. The tip for handling solder according to

madey off dIpPets or a copper alloy; and

the metal particle sintered body has at least one element

among iron, nickel, and cobalt as a principal component.

2. The tip for handling solder according to Claim 1,
wherein:

the metal particle sintered body is made of a sintering
base material or a sintering base material and a sintering
additive, and at least one of iron particles, nickel particles,

and cobalt particles are used as the sintering base material.

3. The tip for handling solder according to Claim 2,

wherein:

the iron particles used as the sintering base material

are iron powder having a purity of 99.5% or higher.

4. The tip for handling solder according to Claim 2 or

3, wherein:
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1 through 10, wherein: the netal particle sintered
body has a density of 95% or higher. 12. The tip for
handl i ng sol der according to any of Clains 1 through
11, further conprising: 55 a heating el enent that
electrically heats the soldering iron tip end nenber
via the soldering bit core, the heating el enent being
confiqured to be attached to the electric, salder
iron tffeTePaL A CleSol g8 §ﬁc’R’?%gSJr‘}1b‘?FJr‘i‘S :Pase material
repl aceabl e manner. 13. An electric soldering iron, '
a%afflaec‘ffe‘??]zié*dl‘by“b%‘i‘ nQ’O“ﬁe(ﬁ/lod-”ed:%btorPiﬂheut"?‘b dust -
handl i ng sol der according to any of Cainms 1 through
12 as a repl aceable soldering bit. 14. An electric
sol der sucking iron, characterized by being provided
wi t h .hBheitpid forhaamid] g sollder according toanyngf §flaims
Claims 1 through 12 as a repl aceabl e suction nozzl e.
2 Throughanuf adtereiry: nethod of the tip for handling
sol der according to any of Clains 2 through 12, the
met hathebmengl pdetbelersdizaenyg bodyr t6hbg@insi thidginftering
sintering base material or the sintering base

baB! efdtRiriaild dhe tditdnoRdhe ive @ecogding to any
of Aainms 2 through 9 using a binder; formng a green

conpact by nolding a resulting mxture to
substantially an identical shape with a shape of a

sol der i fige ﬁff@ok'%ﬁ&‘ﬁlﬁ@%@he@ a8cSPaPRgSHY LAYWE R aims
t he shape of

2 through 5, wherein:

the metal particle sintered body is made of the sintering
base material and the sintering additive;

the sintering additive includes at least a first
sintering additive:; and

at least one of copper particles, silver particles, tin
particles, boronrparticles, and carbon particles are used as

the first sintering additive.

7. The tip for handling solder according to Claim 6,
wherein:
the metal particle sintered body contains the first

sintering additive at a content of 0.01% to 40%.

8. The tip for handling solder according to Claim 6 or

7. wherein:
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soldering iron tip end nmenber by neans of pressure
nmol ding; sintering the green conpact in a
non- oxi dati ve 56 atnosphere at 800 to 1300C to form
the soldering iron tip end nenber conprising a netal
particle sintered body; and joining the soldering iron
tip end nmenber to a forward end of a soldering bit
core de .of copper .. copper.alloy. 16. The, )
e ST SR iR TGS T sdn SHrtRFing
according to Caim15, wherein: the netal particle
adqiftisiq&d aflly is further shaped by neans of preform
forging or powder forging at a tenperature of 300 to
500Cato legsi PRe gﬁlmafgiglm RAF i plenhd HaRiamm partigles,
manuf acturing nethod of the tip for handling sol der
tapd@drn pgrtdcang . cthiOmium particdegh nelybdenwepasdicles,
bei ng characterized by conprising: mxing the
argl ftusrgsierbase nixtlers edreoruddit as ntlee i sechrdesintering
material and the sintering additive according to any
addfit@va&.ns 2 through 9 using a binder; formng a green
conpact by nmolding a resulting mxture to
substantially an identical shape with a shape of a
soldering iron tip end nenber or a shape surrounding
the shamheoft iph&orsS HARI11MY ISAMdY RsBrdBPefo Wlaim 8,
nmeans of pressure nol ding; bringing the green conpact
wheHe@ ¢l 0se contact wth a forward end of a sol dering
bit core nade of copper or a copper alloy; and

Si Nt @pNGell Pa3e AYURAG drd @ HUHY VAMINE the second

sintering additive at a content of 0.01% to 5%.

10. The tip for handling solder according to any of Claims
1 through 9, wherein:

the metal particle sintered body is formed in a shape
of a cap to be capped on the forward end of the soldering bit

core and has a thickness of 200 to 800 pum.

11. The tip for handling solder according to any of Claims
1 through 10, wherein:
the metal particle sintered body has a density of 95%

or higher.

12. The tip for handling solder according to any of Claims

1 through 11, further comprising:
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57 atnosphere at 800C or higher and at or below a
nmelting point of the soldering bit core while
mai ntai ning a close contact state to formthe
soldering iron tip end nmenber conprising a nmnetal
particle sintered body, and sinultaneously, joining
t he soldering iron tip end nenber to the forward end
of the Iderl bit core. nmanuf act ur.i
met hGGPERCLRE S GNTHT WA PARG tra6PadY BERbE dii Spddering
any of Clains 15 through 17, wherein: injection
1568 iRy O Meaberh Stidad st SORSCHIES ¢ By e beating
The manufacturing nmethod of the tip for handlin
elegleddy bedaw danfiginad) tf @ A tkaded ke e 1glectric
wherein: a process of subjecting netal partlcles
sodlderd g igeaderT duvep redlsssd tori oe el e véudiolng nMidmgin a
using the binder is used instead of the pressure
- repdladieapl 2 hanbtesr .manuf act uri ng net hod of the tip for
handling solder according to any of O ainms 15 through
19, wherein: liquid phase sintering is used, by which
a sintering tenperature is set at or above a nelting

poi ntL3qf Ahh€16bbt 6 i Wl daelthd | Meon 2 bhakdmissfiadd bynBeing
met hod of the tip for handling solder 58 according to

prof deld ¢hidhmene t1p Geahndaaiting 8B1AGE H8tHBAing to any of
characterized by conprising: nolding and S|nter|ng t he

c1aiffseni RGhRARH B &d A prldiRable soldering bit.

14. An electric solder sucking iron, characterized by
being provided with the tip for handling solder according to

any of Claims 1 through 12 as a replaceable suction nozzle.

15. Amanufacturing method of the tip for handling solder
according to any of Claims 2 through 12, the method béing
characterized by comprising:

mixing the sintering base material or the sintering base
material and the sintering additive according to any of Claims
2 through 9 using a binder;

forming a green compact by molding a resulting mixture
to substantially an identical shape with a shape qf a soldering
iron tip end member or a shape surrounding the shape of the
soldering iron tip end member by means of pressure molding;

sintering the green compact in a non-oxidative
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sintering base material and the sintering additive
according to any of Clains 2 through 9 in a process
including cold isostatic pressing or hot isostatic
pressing to formthe netal particle sintered body;

pl astically processing the netal particle sintered
body in a shape of a rod or a filanment; machining the

| astically grocessed Qetalz$article si_ntered_ body .
atmasphare 8t 8P th &0 dAdfeFi ke f970n thepsehderthfetron dip end

jQining the soldering iron tip end nenber to a forward
m DHICOMRIGH T iy M 12t R ke oFLiRIRE BP9%: c3pPer
alloy. =~ 22. The manufacturing nethod of the tip for
handlJod@is@ §be seddediing Lsoanyinfewd memben thodgrward
21, wherein: alloy particles, forned by alloying at :
endoft at swliening it mond gade afoagppartéoxiasapper adloy.
the sintering base material and the sintering
additive using a nelting process or mechanica
al l oying, are used. 23. The manufacturing nethod of
t he tliep e Mmambifiaed urdslgetetdcedral nhd aignyfaxf handling
Clainms 15 through 22, wherein: particles having a
solder Gloeordag Pt @ dHun 18, Siddein 59
the metal particle sintered body is further shaped by
means of preform forging or powder forging at a temperature

of 300 to 500°C to form the soldering iron tip end member.

17. Amanufacturing method of the tip for handling solder
according to any of Claims 2 through 12, the method being
characterized by comprising:

mixing the sintering base material or the sintering base
material and the sintering additive according to any of Claims
2 through 9 using a binder;

forming a green compact by molding a resulting mixture
to substantially an identical shape with a shape of a soldering
iron tip end member or a shape surrounding the shape of the
soldering iron tip end member by means of pressure molding;

bringing the green compact into close contact with a
forward end of a soldering bit core made of copper or a copper
alloy; and

sintering the green compact in a non-oxidative
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atmosphere at 800°C or higher and at or below a melting point
of the soldering bit core while maintaining a close contact
state to form the soldering iron tip end member comprising a
metal particle sintered body, and simultaneously, joining the
soldering iron tip end member to the forward end of the

soldering bit core.

18. The manufacturing method of the tip for handling
solder according to any of Claims 15 through 17, wherein:
injection molding is used instead of the pressure

molding.

19. The manufacturing method of the tip for handling
solder according to any of Claims 15 through 17, wherein:

a process of subjecting metal particles alone to powder
compression molding without mixing using the binder is used

instead of the pressure molding.

20. The manufacturing method of the tip for handling
solder according to any of Claims 15 through 19, wherein:

liquid phase sintering is used, by which a sintering
temperature is set at or above a melting point of the sintering

additive.

21. A manufacturing method of the tip for handling solder
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according to any of Claims 2 through 12, the method being
characterized by comprising:

molding and sintering the sintering base material or the
sintering base material and the sintering additive according
to any of Claims 2 through 9 in a process including cold
isostatic pressing or hot isostatic pressing to form the metal
particle sintered body:

plastically processing the metal particle sintered body
in a shape of a rod or a filament;

machining the plastically procéssed metal particle
sintered body further to form a soldering iron tip end member;
and

joining the soldering iron tip end member to a forward

end of a soldering bit core made of copper or a copper alloy.

22. The manufacturing method of the tip for handlihg
solder according to any of Claims 15 through 21, wherein:

alloy particles, formed by alloying at least two kinds
of particles among particles used as the sintering base
material and the sintering additive using a melting process

or mechanical alloying, are used.

23. The manufacturing method of the tip for handling
solder according to any of Claims 15 through 22, wherein:

particles having a particle size of 200 um or smaller
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