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and join conponents in the electronic industry.

Sol dering is broadjct,unding ciedE | TREN MEBB sol deri ng

(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
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solder, more particularly, to a tip for handling solder, which
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

Soldering 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 f£low 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
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sol der particles and a flux with the use of a binder
(additive), 1is printed on portions to be joined on a
printed circuit board, after which elenments or
conmponents are nounted on the board and sol dered by
means of heating. Both are characterized in that
mul tiple points can be sol dered sinul taneously.
Meanwhi | e, manual sol dering, which has been o
soltderhBe\RY Yhighetpldar pashiedePrARaFeay knsndd nghor mixing
el ectric soldering iron, and is characterized in that
soldempant itkesyond @ fduxf withrijhehuse abadkinder da@ddigive),
using an electric soldering iron is indispensable
is gintigrtedhon portionagtabecjobnddabwaeprintedatircuit board,
defective sol dered portions or to sol der conponents
aftéatwhiochdelsnenhe ol dempdnentseare @loutmssl on the board
sol dering. The conventional soldering bit of an
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however,
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



generally tends to have poorer solderability
(properties to readily achieve satisfactory
sol dering, such as wettability 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
450C hi gher than that of Sn-Pb sol der and the forward
is fherefonepeigpsath§reAuentdyef okeadnfepgoirlder, however,
oxidation nore readily. This reduces sol dering
generabby| tepdsntachave Bobueri agldengbidigyedproperties to
i mprovenents has been arising. In particular, when
readillyf aekievedsatisfastdrydebéderiagsoksdeh ag wexdidbility
occurs wth mass sol dering and the frequency of
and epasésofeppretdingnofessddes)i tthamtSmPy i sslddée. need
for inmprovenents. The applicant of the present
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sol der sucking iron |s used f or this work. The
le%@é€¥gpcsgb¢a r1s used, defective soldering readily occurs

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




sucking iron heats the suction nozzle using heating
means, such as a built -in heater, and the forward
end of the heated suction 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
solder FRGRIRY 1rand ssesht 95| ks Werket afheelartriqselder
equi pped with a filter and provided at sonme m dpoi nt
su¢king drembeatsithe sucyion nezzleugdnaheatingimedrs, such
el ectric soldering iron, the suction nozzle of the
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function of nelting solder when the heated forward

no£flle iis biroughit inte contact with svdlddar tantelt the solder,
wettability by solder to ensure heat conductivity and
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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



| ead-free solder is characterized in that a quantity
of corrosion on the tip for handling solder is |large
for reasons that its nelting point is higher than
that of Sn-Pb solder, etc. A 11f e shortened with an
increase in quantity of corrosion when |ead-free
solder is used thus remains as a problemto be
. solved. A filmthickness may be increased by extending
ispompagaple tionthat ¢f dran-ddated paFinlas ngNgyextheless,
counterneasure. However, plating is a process that
lepdkézeg0spddesy Rsucharastenimeshdimdthate praeantihy of
time further reduces productivity markedly. In
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pol l utant, the expense of disposal drives up the
thatsitslmelegagdpbontheschtighetrntaan ¢hlat PFoWndPYg sdlder,
covering nenber (bulk material) made of iron-nicke
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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



means Sn-Pb eutectic solder in nost cases, whereas

| ead-free solder has various kinds as specified

above. Hence, when a covering nenber nade of

iron-nickel alloy is provided at the forward end of

the tip for handing solder, there arises a problem

that the properties of the covering nenber vary with

t he kinds of solder used. An attenpt was made to
solgeblRg 1RPR FAr¥ardatnfest CORVENLALNRILAY ofSnsAysfolder

used; however, a degree of freedom of choice was so
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The 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 1is characterized in

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



copper or a copper alloy, and that the netal particle
sintered body has at |east one el enent anong iron,

ni ckel , and cobalt as a principal conponent. .
According to this configuration, because the netal
particle sintered body is manufacturing using the
powder nmetallurgy process, a degree of freedom of

shapi | ar ge whi ch nakes it possible to
s1hbabrdhofe AR Eas i S e tea BYWASE B SRR gy Rrocess
shape closer to the finished shape. A  cutting process
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different fromthe nelting process, there is no need
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Hence, energy consunption can be saved and an
boéy\hasmentedst mpeste lemerbe anidngg dfroore, Indsdmgled.and cobalt
. Because di sposal of waste, which is necessary in the
as canpenhcopal eampodknttsi ng iron plating, is not
necessary, either, adverse effects on the environnent
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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



can further inprove corrosion resistance and
wettability by solder in conparison with the neta
particle sintered body having iron alone as the
princi pal conponent. An invention set forth in Claim?2
is the tip f or handling solder according to Caim1,
wherein the netal particle sintered body is nade of a
sintering base material or a S|nter|ng base material |
raphicularntidie ngtaddariiclesdntenesdRedy Havigyg pmyincipal
particles, nickel particles, and cobalt particles are
comperens bagedi AReiroy Wwhtke amtadd it ionweh ey e cobalt
in this manner, the principal conponent of the netal
capafurthersimpepve bodyosdomadesdistansientamd wettahiclity by
material using at |east one of iron particles, nicke
sopdetri dhesompard sombalitthpattie alestsal Byard ¢ibé i 8indered body
mxing ratio of these particles as desired, a
haVeflyi iednCanpaechls e Qraaiciay asshponeehi eved. An
invention set forth in daim3is the tip f or
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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 electrolytic 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



chloride or the |ike containing iron by neans of
el ectrolysis deposition, and the electrolytic iron
powder is pulverized and subjected to finishing
reduction. By using electrolytic iron powder, not
only is it possible to prevent a reduction in heat
and el ectric conductivities and deterioration in
sol derabi ity or desolderability due to inpurities,
of pgit gl ppydes| sol R Sdiasteraly §iw PERSE SE H%r%F‘F§'fh8fi Bywhich
netal particle sintered body. In a case where iron
irgmitsi ebtainedifarom an agyeougusetitionfof kpanigukiate, iron
such as carbon, oxygen, nitrogen, or hydrogen, a
chletide voxr ddvesiliikeofonteiming ipantbhy meaistod edecliodlysis
Is reduced to 90% or |ower, whereas the relative
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hi gh-purity iron powder is used. The carbonyl process
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of the
quantity 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



sintering base material used as the principa
conponent act on the tip effectively, which can in
turn i nprove resistance to corrosion by solder an
wettability by solder sufficiently. 1In this ‘
specification, when "% is used for a conponent rati o,
it means "% by nmass" unl ess otherw se specified. An
invention set forth in Cdaim6 is the tip for handling
atsa| geprtar&ordi A§ 3t doaly -2 aims 2 through 5,
wherein: the netal particle sintered body is made of
t he Whemeconmfipgured hnt thial manderhe thenpaopeyties of the
additive; the sintering additive includes at |east a
sihtesingi basei mgtaddali uspdand &hel paincipal compomesrt act
particles, silver particles, tin particles, boron
on PEé | 10118 Se £ ek T DY Wi dh Wb id @ uide dmdTdviee redilstance
sintering additive. Wen configured in this nmanner,
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also a high-density netal partic Sintered body or a
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resi stance can be obtained by nmeans o sintering at a
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d1f fuses through Fe group el ements and thereby o
mapebiplednfythgl Sintering additive; the sintering additive
includes at least a first sintering additive; and at least one
of copper particles, silver particles, tin particles, boron
particles, 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, liquid

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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di ffusion of solids in solid phase sintering,
sintering at a relatively low tenperature of 11000C
or belowis enabled. 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
metal particle sintered body to 0.01%to 40% (C aim
of Iintgeingohseguréaimn 18ii-s” Rarause HﬁrSBtPﬁGﬁFStltlallY
quantity to be added can be set w thout causing an
digfeses dhaoudiaFegreouwpeliemendfts and thexebyinnamatgs mutual
additive is so small that an effect is insufficient
diffusion o8 EdkIGe irhaolbddl phaseefsiadiering prednteetin\at a
invention set forth in daim8 is the tip f or
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the sintering additive includes a second sintering
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particles are used as the second sintering additive.
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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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In addition, carbon used as the first sintering
additive enhances the corrosion resistance, but
deteriorates wettability by solder of the sol dering
bit with relative ease. Hence, when a |l arge quantity
of carbon cannot be used in order to ensure
wettability by solder, it is effective to use the
second sintering additive as nmeans for further
and 5 QRR Beneably i o GBI TR £egkstancyqah ke expeated,
a content of the second sintering additive in the
whieh atapaini thensentendd thedyl itfe maykedy 6% (d aim
9). Wien configured in this manner, an optimm
gquanin taddittd dre, adadboncasedeasthewtihotitsigehesring additive
event such that a quantity of the second sintering
enkdftés VEheScoersgibh treat stancef f anit iGetersidfatesnt
or it is so large that wettability by solder is
we €€4811 0t 3119 sHIGRXS beatHd Yo LV HiME BEIORL ERIrd it iwé Rase.
Caim10 is the tip f or handling solder according to

HeRBY, Afnén & Thrge! ?ﬁ&ﬂgfltg'of\’f&%ﬂ&x AT 8k uPBdtifltder
sintered body i's formed 1n a shape of a cap to be

to C@ﬁ’@iﬁge QQtE?ﬁ&EQE?"Bgf §849aek,t he SQ! deFielq iRid tPise the

and has a thicknes 200 to 800 pm When configured
j hj el . far i C .
sebfntrkinfRRTAE, ARR AR 29 ] o 8L 0% Apfbving
capping the.soldering iron tip end nenber forned of a
°°E£§glgﬂa58§1§§8%§F'partiC|e sintered body on the
forward end .of .tthe soldering 12 bi tofore and t

| o PERGL REHERP IR AR 6F BrooPhem of g Agond Sintering

Mbreover, because the netal particle sintered body is
additiye,in the metal particle sintered body to 0.01% to 5%

(Claim9). When configured in this manner, an optimum quantity
to be added can be set without causing an event such that a
gquantity 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 pm.

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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as 200 to 800 pm even when it is used directly as the
soldering iron tip end nenber w thout any additiona
processing, it is still possible to ensure heat
conductivity fromthe soldering bit core to solder in
a satisfactory manner. An invention set forth in Caim
11 is the tip f or handling solder according to any
of Claims 1 through 10, wherein the netal particle
bitjgazne aadoblagn Higining tdiem bymeans Gf RFgReng ey the Agke-
a high-density nmetal particle sintered body in this
Moreover, kegawse dihe aeitatlapestigdepsintnandebodyrinags thin
It is suitable to nold a green conpact by means of
as i200e€bi 800 pmy! évvan whesc iithed v ddizecalyeabdtheokoldering
manufacturing a netal particle sintered body having a
ireensip \ersd rinlemwidthdutgheary adddrt i96041 lprocegerithd o it is
an electric soldering iron or an electric solder

stSULKIdLiB e HY evisted Mehl ¢hedbepivotyhawrsth it soldering
whose resistance to corrosion by |ead-free sol der has

bl@eéé‘re | g8 Q¥ ede@Nd RO SR tIQHFARIRIYY infah e,

desol derability (hereinafter, referred to as

S0l dgk ablgd ntt%ﬁ.vcgpge‘:gf‘c## K8h ERYFn 19028 BINREGAHbARAndLing

descri be e maln body Can

sogé%:@ ngggo;:dgé?t @8S?n&no¥hgigﬂnge 1t ltﬂncto(lgﬂr 1|6an90|h' g%:m the

der are r ect fIxe 0 the main odles

oo SR LGS L L6 1) e
T A AR, BT LT A5G ooy oo

due to hlgh sol derability and the |ike
this manner, corrosion resistance can be enhanced further. 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
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In a case where the tip f or handling solder is
repl aceable, a heating portion, such as a heater, nay
be provided to the nain body side, or alternatively,
the tip f or handling solder nmay be provided with a
heati ng el enent that electrically heats the sol dering
iron tip end nenber via the soldering bit core (Caim
12) . Wien configured in this manner, it is possible to
13 a@%ﬁt 14)-hel i EF PRt WARK ﬁﬁféﬁtlpﬁﬁﬂﬂeﬁr 65&r tice &nhanced
(for exanple, a capacity of the heater) depending on
due htoshigh, sphdezripbd 144y ande the poidee of use of the tip
for handling solder to an individual tip for handling
sol e cake eihegmnthe ttigy Aordrariiingsbddesr iseepdaceable,
efficiencies. An invention set forth in Caim15 is a
a heatiagtporbgonneshol at ahhebitpr, mayhdedproyisid@diao the
according to any of Claims 2 through 12, and the
maiRtbedl isSsi ddhabachetezad thyelys| tHengip KoeaHni@Ldig solder
m xi ng the sintering base material or the sintering

maP e pFeveded walH 4 heatitgel BheA®0thaY & BEGOF AN Y heat s
any of Cains 2 through 9 using a binder; formng a

th&Ir 8&&9@?%:@&{ t%@'é’d&‘gné}nt?]@f%ié %é“éﬁllﬁeeri bit core
stantially an identi cal ape wth a shape of a
e giron tip end nenber or a shape surrounding
(C?%Eﬂ %bze of the solderlng iron tip end nenber
nmea of sure pol d|n cal ci ni ng,or S|nter|
gree 2 é) %guregnnon OXI %ﬁg a?ﬁosﬁﬂ%°SSl %
13000C to ron

a heg Hgo?lﬁmﬁﬁn%a’f‘aﬁéf‘f’u ep 1“‘§‘F‘nPEP88rE&&f; r&r‘f’df jedﬁar'i‘}%ge' a

the soldering . iron tjip. end penber .
capacity of th heater) depending on the shape, the size and

dapt

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 characterized 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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to a forward end of a soldering bit core nade of
copper or a copper alloy. Wen configured in this
manner, a netal particle sintered body nade of the
sintering base material or the sintering base
material and the sintering additive can be readily
manuf actured. The tip for handling sol der can be

readi manuf act ur ed ner. el c t he t al .
the, a1 A9 ELR Hitb 430 L BRSO TR oo g Sdngart icle

netal particle sintered body to the forward end of
sintRred|RRAY n@if tJ VN Dy ife £ G IRBANRY &in g@d member

like. An invention set forth in Claim16 is the

to mfidrvang ienfl ofetehe@lsfenimg it fcorenmafid f sepRar or a
according to Claim15, wherein the netal particle

coppert eakboyody is further shaped by neans of preform
forging or powder forging at a tenperature of 300 to
50004k ém chafigilre dsbh deriisngannen, td peeal peanthierle siheered
configured in this manner, a density can be increased

body na@es bifgtheé NeLret dr o easmAgeRatll okethé s idteniidbase
particle sintered body to shrink, and high corrosion

mat&5181 ANSCLh& LR A1ARY 8831 88 HE @fibe Al ddWBPhaaRF8Slured.
forth in daim17 is a manufacturing nethod of the

Thé'@lﬁ b hﬁaﬂhwﬂﬁsgbﬂa@raesaf NG a1 1ARY nﬁnﬂ@éf@re@ by

through 12, and the nethod is characterized

mef@gér & e@rﬁé b1 ?‘ﬁ‘bas fé‘%ﬁiﬂ&f‘éd ft%&iﬁ%% needed,

or t e sinterin e materi
end FHEEATE PSS HAEFELEE hERRRNCA! LA B gy
engod:lefgtt?\%afsoiﬁgggnlgngi@ c):(cggé ;%esé%bssggngfglz!LXg or the like.

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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with a shape of a soldering iron tip end nenber or a
shape surrounding the shape of the soldering iron tip
end nmenber by rmeans of pressure nol ding; bringing the
green conpact into close contact with a forward end
of a soldering bit core made of copper or a copper
aIon and calcining or sintering the green conpact
a non-oxi dati ve atnosphere at_8000C or higher and
Clé‘a’cm*‘or2 FEronal FebEiRg BoPHRASF: (RIS HHFSR compact by
while maintaining a close contact state to formthe
mo kGl i A FRE 1} bhng Mixtayre hesubs fany gl lof 2g ifqnical shape
particle sintered body, and sinultaneously, joining
withea sshhaipei of ar snldepisgdimembdip end menhemeox @nshape
of the soldering bit core. Wen configured in this
suresuneding hthenedthpgeoiofatheepodlleringningnt ticp ssxidarember by
iron tip end nenber and the soldering bit core by
medfANGE Oprds 8dr8omoLding ;| bkeéngdhgoahrl ighawdl asbmpadit cinto
can in turn enhance productivity. An invention set

clds¥ tdbrithdd 0Nl 3 ForiviedBAlf eftdlrddIe i dasth tOicdrite made
tip f or handling solder according to any of C ains

of ICofpeRUSr dTcopper eh1byi es&aoaaﬂeiﬂmg bg Y38dering the
|ns ead of the pressure nolding. Wen Configured in

gree y: oﬁ% rbq{fl.neget{]o (S:?:i. %{ V\% %t ipnere %H:I PSO (\f\'il)d:cnlgher

t 0 "achi eve nmeans oO1" generally use

and AL 535) | A cSam Be: ﬁlaog; least CQRLREEEMal i HPUnite

conpacf i on
m%%%%w?m hs#‘ eﬁcs%ne%%"cm%ﬁa g Fod hiel Boddspidd 1ron

tlps hearP mem er xgnqgf Sefd 'a me ar].Dp tgl.c e 51nt%red body, and

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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degree of accuracy can be achieved. For exanple, even
f or a cap-shaped thin soldering iron tip end nenber
having a thickness on the order of 200 to 800 pm (see
Caim10), a netal particle sintered body having the
i dentical shape as that of the finished article can
be obtained. In short, because additional nachining
can be omtted, eructlv enhance
pogder loutp e Sl IR Bethofon Withh e Hef etk il aioaree
particle sintered body, can be obtained using
°fp%???@?@sogfSha§ﬁaPanH?tFBP§9§F2§ pyd m@%&#ﬁﬁbataa high
density achi eved by neans of nold pressing using
degueeief cactuanaey capde iachieved. of athexannle ofevgn fiar a
is 90% or |ower, whereas a density achi eved by neans
capfshépedsthin peideciayg Hawondip pad indmber Zeawing Oa
pmor smaller is 95% or higher (for exanple, 96 to

thDORHé S8 orItdiaotlkr bRC OERABLY, u (& BIaAN DOR, a metal
nol d pressing and MM normally use an organi c bi nder

pafoiclhel singetedcosdgrnaviig ofiie aideritid4l tghape as that of
pronoting diffusion and for injection nolding. The

thé&i P¥RL sh8AVBYRA clieS clinf bleC Wbt dihdEMta shoHY eticaide
the renmoving step (normally the heating at

adc?rgF‘PSﬁé Ufnﬁéh%ﬁm c‘&‘hd% Qni44d 0 BBV £Ey L 80 e

ding) and he cal C|n|ng or ‘si-ntering step, and

enﬁgﬁ%géoéﬁgogﬁgl strgg %% ﬁ%?%#ﬁ metal particle

ere en suc partlcle S|ntered

body_ i $ J48 s a,splde qﬁ
bi nder Sreac 0% ? ygen |n r?étsa'p re an gseln%F%Jt"edbody

or. the

caggqedgggﬁlnﬂetdyugﬁag pai‘tlci or?)é gma pgrglc tralsolrzaet,.e For
example, a density achieved by means of mold pressing using
particles having a particle size on the order of 80 pm is 90%
or lower, whereas a density achieved by means of MIM using
particles having a particle size of 10 um or smaller is 95%
or higher (for example, 96 to 99%)(see Claim 11).
Incidentally, the conventional mold press.ing 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 remove
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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the like. Such being the case, an invention set forth
in daiml1l9 is the manufacturing nethod of the tip
for handling solder according to any of Clains 15
through 17, wherein a process of subjecting met al
particles alone to powder conpression nolding wthout
kneading or m xing using the binder is used instead

v Slet IO RISERLE BB L0, WD BB F ARGy cpposaes

solderability as descri bed above can be prevented|

or éihfeellii&EI'eW fhdray mestiR LY detefdonate spdderabilisy and

need to renove the binder, defects, such as swelling,
therbktkeé ng, voids, or deformation . t hat may possi bly
occur during the renoving step can be prevented in a
rel Stk besimeethekKoawe ,RaR {Rubhbtiohsset afoxtiPrigsIlagm 19
is suitable as powder conpression nolding using no
is bteleianiE Ectarangomdehodnolfditig prige e Mamwdil alg asolder
cavity in a rubber nold is filled wth powder and the

acderdbngt bgeanerofM ¢haime 185bbRFoUGhI17S whekeddt @dpirecess
conpression nolding using a top punch and a bottom

of PssHlect¥fy hBeaROPHEE il eGOMRES &b Pdwder Ui LSSELon
not only in the pressing axis direction, but also in

moi&ﬁhé'ﬁfthéﬂffﬁﬁ&aéiﬁscbtoﬂiﬂﬂﬁgtﬁs@ﬁﬁo%ﬂétbQBd@E tikeused
. Neither the binder nor a nold |ubricant

1n#§e£§e§fd gggsgggg!ﬁgidl because a degree of

on1o pe or size 1S high, nolding 18 at a high

fo BEn %fo %rlﬂrl]rl‘%@y%éq{}h Prasll %Vegecéﬂsé NBLHhALSES usea,

€ manu adtur

deterioration of solderability as described above can be
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

18



met hod of the tip f or handling solder according to
any of Clains 15 through 19, wherein |liquid phase
sintering is used, by which a sintering tenperature
is set at or above a nelting point of the sintering
addi tive. Wien configured in this manner, it is
possible to obtain a high-density netal particle
sintered bodg b% nmeans of sintering_at \;ngatively | ow
ati2nptolt dpaEeepREopELNgaCY O N8 AU 9Rle
sintering, particles having low nelting points nelt .
dur i My iTeeHriRe Sehfogith &ni RYadMd29 ids the PRayLactaring
anong nmetal particles. A high- density nmetal particle
me thod @fethe yody fearhandling seddemadconding to anyr@f Claims
makes it possible to achieve excellent solderability
15 amhmberyil 381, atherein liguistiphtsensibbenime isi nsedi, nigy iwhich
performed at relatively low tenperatures, a
a Sintering itempergpiomes isa\setgataorbabovdea nEltinwgnhgoiont of
set forth in Caim?2l1 is a manufacturing nmethod of

théheihteringr abandliveg sol der according to any of
Claims 2 through 12, and the nethod is characterized

by ivagénddiEigurddiiR0tARE wahkéP] NGt 96 S685€hLEGS dtain
sintering base material or the sintering base

a H?ﬁﬁihéhsi‘w ﬁE‘Ea&i BEe1d 2 it M a W AGnd £n8NYs
0 d

Clains 2 through 9 in a process 1Including co

suFEFLA ErPEETALEDERY 10l LSRERLGRE SRR LR o ene
25 GRESAHEE bECAFLAL,, BEEEUPISSSHILTAE M e tiho potata
e PhEFREERY Lo $E55858 BF! BhnBhndl 5nBl B1T15Y s, Rihrances
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
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;
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joining the soldering iron tip end nmenber to a forward
end of a soldering bit core nmade of copper or a
copper alloy. Wen configured in this nmanner, a
density can be increased by causing fine air pores
anong particles in the netal particle sintered body
to shrink, and high corrosion resistance can be
therebg achi eved. An_invention set forth in Oaim
ma¢lRipjg n’é’ﬂ%f%%’E‘ﬁF%ﬁ@llﬁePHBHeSFeﬁhE‘eﬂ:P& Pa&tlﬁé‘?dlsﬁ’?&ered
sol der according to any of Clainms 15 through 2 1,
bogreferkhar| 9 Farm & &91dedrimns Wf’alﬂldyiﬂ'g‘? dremper st and
two kinds of particles anpbng particles used as the
joknimegrihe swlstemimericzan &g end pemberi hg adhrward end of
using a nelting process or nechanical alloying, are
a sekderitignbtbntbger mdden ofhicoppemerr Dhamaper alloy.
particles that have been all oyed previously are used,
honmogeeei ¢onpighbed faxthie @annee erhawirhtyN Ean be
because the kneading or mxing step of netal

inPPéas 60Dy 68s DRgH 1Y 8 r gURsh ahbXiglparelcDEs in the metal
i mproved. Mechanical alloying is a known nethod of

paﬁaﬂeié%tlwﬁe%@bbay ROVHBE niS | 41l ARGHI SBSroSLEH r@B iGtance
., without nelting netals. Because alloying

caﬂsb efﬁgfﬁgg ?Eh;@@%ﬁal tenperature by neans of

anlca oying, alloy particles can be readily

nan%@cf,w erpg{gr?;gne Pl D3N 89aay 42700 Al (2LERSRirang

I'ng poi n |nven i on Sé al m 2
t, hod af
meé%?%@?f" BRE K 1% Pnding Salasr SosaPanpg i 835 oF ¢1ains

wherein p rt| | es haV|ng gartlcle size of .
15 through 2 erein 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 ballmill,
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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200 pmor snmaller are used as the sintering base
material, the sintering additive, or the alloy
particles. Wien netal particles having such a snall
particle size are used, a density of the netal
particle sintered body can be increased, and
sol derability or desolderability as well as corrosion
meEAFAHAEAE, b BE dfal fhq M B0 lRhg E0'ahT of c1aims
e further _snall.er to be 50 or Il er ai m,
15 8 Fouch’ 28CT HBRRSAE SATTETETS DEVIBEoh BA-LHG Pepize of
Caim?25). In particular, iron particles having a
209 4m jox) gMe{L}ETRT Y H1SGfnAS the gipEpTing Rase MRterial. the
_carbonyl iron dust, and are _also suitable for MMto
siptepiRPoprAddtivg a0d tthen 21hPH RAFSIRLeS he particle
size further and using ultra-fine particles
( so-¥haen dte bahdprrticles)hiGng e a smidds ipartdmlesize
i ncreased further. BRI EF DESCRI PTI ON OF THE DRAW NGS
ar€lgsed, i 8 depaitiyabff that metaw phardncdecstintered body can
soldering iron according to a first enbodi nent of the
beiin@ardased ; dndcsold dexraiilebdhyy odedepoldpeabiildtyi aw wéll as
FIG 1, FIG 3 is a cross section of a soldering bit
cofie68idhngekasthnck ot thbadiprefdr darndkEingveslden; can be
FIG 4 is an expl oded perspective view of FIG 3; 21
enfhficel.i SI® £ONPPELBEababl enak Rak! partsdiseGiien € made
nmetal particle sintered body is manufactured; FIG 6

fubfnér| LRYEHBL! bRl sl G 0G MU AG! WEIEiRT28), and
furthermore smaller to be 10 um or smaller (Claim 25). 1In
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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tip for handling solder; FIG 7 is an expl oded
perspective view of a nodification of the soldering
bit of the first enbodinent; FIG 8 is a flowhart
detailing the manufacturing of a tip for handling
solder; FIG 9 is a partial perspective view of a
nodi fication of the soldering bit of the first

shoﬁﬁe Biks 3 SonafpeRe FAfTE T drElaes Hid Rllen s metar

. artial crqss section of a nodification of
Pa’t‘h’ec%%l ﬁgPFﬁﬁeG| pog¥ dfempPMEACH TS iment; FIG 12 is
a perspective view of a nodification_of the sol deri ng

bi t Gt He iS5 B £ lomsd@tite detadldng hes manpfagingdng of a

descri be test procedures of a wet spreading test;

tip| fpr 1kandlangr aphdskewi ng the test results of the wet
spreading test; FIG 15 is a view used to describe
t estF Y@ odedlaran exfploaddd perispectimeGried ¢€ aamgdifhication
showi ng the test results of the life test; FIG 17 is

of atipar sohderingsbitcbforhefl farsH entbadinsaitder 22
sucking iron according to a second enbodi nent of the

I Nnverta P8 ian@ Elowcharts detaanliaigathes maah fRMturihg of a
showi ng the vicinity
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 1s a perspective 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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of a suction nozzle of the second enbodi nent. BEST
MODE FOR CARRYI NG OUT THE | NVENTI ON A first enbodi nent
of the invention will now be described wth reference
to FIG 1 through FIG 16. FIG 1 is a front view
showi ng the vicinity of the forward end of an electric
soldering iron 1, and FIG 2 is an expl oded
t|v f I t
su%’}g gval en%c{éb%%n& tc;:la%?& S?n%o%.rlﬂs% dgtf)trgemﬂ.nvhantlon
$oused in a protective pipe 3 with its conical
orward end protruding fromthe protective pi pe 3, Is
provided at the forward end of the electric s | derin %
i ronf 4G« #8e1s ano%ieﬁresdp?w%%e&tﬁ%ahewwg ypednity
6 of the electric soldering iron 1 with a cap nut 4.
of Thesaetdenri Agzele 9ofi $hepserone epadidatvity 11 (see
FIG 3) on the inside of the «cylindrical barrel
covered with the protective pipe 3. A ceram c heater
5 protruding froma main body 7 of the electric
BESD| M@DE NHORr CARRYINGaOVFNTHE] INVENTRON fit in the
cavity 11. The ceramc heater 5 is a heating el enent
t hata gaaretaémbotmbnt oIt theinwviéht Leh metlddnpevies described
supply switch is turned ON, and is configured to
witRi PéDéPeRc@l €6 el EE M NeghosightRbE £ 16 eNFGL W 49 ahg@ont
using an unillustrated thernostat nechanism 23 FIG

viéy! %@wfﬁ@sﬁhéwibﬂﬁlﬁ? bleethel d8kvadabehad? ofalé@nelectric
along the line Il - | of FIG 2, and FIG 4 is an

d r [
soPLEAG LR D4 a0 bl o gl e it view

of %&@ri S Qoi%ﬁ%b%@bt( &cﬁ;fvéipent to the tip for handling

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 fit 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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having a cylindrical barrel and a conical forward end,
and a soldering iron tip end nenber 20 brazed to the
forward end. A material forming the soldering bit
core 10 is copper or a copper alloy that is :

rel atively inexpensive and has high heat conductivity
and el ectric conductivity Thin chromumplating is

app'f- é? A s e Rardd ok %‘1 { '%% C&étzﬁnbgcf b%ot 2 '%%ken

bi t e so dering 't oh

R0 A0 S, R e E§£°Q{%%5loded

formard end_of t he sol dering iran t| end nmenber 2?5&
PeFSeghiyBavieTnos EBRQEPTVPAdePnd ofThBCoSPAGETIRS RiHF 2
tip end menber 20 is a _nmenber having iron as a

Th%qukﬁiﬁﬁn%dmﬁbﬁbﬁhlﬁﬁéYfGPWB§FS§§n@a§%1ﬁ§thHk%+t core 10
cobalt, copper, silver, tin, boron, carbon, vanadi um

hawingi @mylira@mhd:@h] bahrehi %mtil amwmm rﬁommlrd ekt éand a
selectively at their respective predeterm ned

sotdetrkngsirandtip endpmembera20nbrakedartpi the Sioxwareld end.
body manufactured using a powder netallurgy process.

A mdtetDapOSbimingatHeasshieraagubing coret hod ilsheiopplfer or a
will be described in detail below The shape of the

coppéfedl gy itHat tisprendtiwehe in@xpanisiveyamtitilas high heat
manuf act uri ng net hods. Mbdifications of the shape wl|

coR8ucti¢otgesnti Bedcheli@Wcoudt iyl eathiint A SHEIin g
iron 1 of the structure described above, the ceramc

plQ@ﬁﬁ rig §%ﬁii§d9ﬁ@@6@iﬂr5kﬂﬁgﬁ a p¥idd%n the og?side of

uni I Tustrat'ed power supply swtch is turned ON. The

thge@#.t'éoi"éafﬁr.n thkd 964 6EEYng Er6h tEpeRhGY mAHeR BB is a
surrace

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.
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of the soldering iron tip end nenber 20 fromthe
cavity 11 in the soldering bit 2. Wen the
tenperature of sol der exceeds the nelting point,
solder in the solder layer 8 on the soldering iron
tip end nmenber 20 starts to nelt, and the nolten
sol der together with newly supplied solder is used

for sol [ Lhis.i.nstanc eca e f r

cna B BFe SZarklrbngornas; ash de e ) 16Uk
covere ith the solder . |ayer, 8 the nolten sol der

aes gy Ehed thoves The PHAmim Nt HRA SLATE S GORaRAL Imbeat
to portions to be sol dered during soldering, which

whem Jifie dnddiustRatd Ry efe SURS 1¥0SKé teBhi 8 Ve e O he The
sol der layer 8 to be forned, the soldering iron tip

heahdl sdimsrsmiipte cpsielhlnand £Efiggantly oo thedisyrface
wetted by solder, that is, so-called high wettability

of Whe sladaleringl dpan A4id engd mppbey| d6rfremaphe mpawitntll in
property to achieve satisfactory soldering. The

the essbdeminyg i I3l bez audthanhdihe enpelrddnineg aff @oldea exaeds
menber 20 has no wettability by solder, a channel to

thé wltiniepbihe, tdElder inothe s 1@ rshageraonsthé Bolldéring
to a contact point wwth the soldering iron tip end

ir6BRMEEp M0 Méiber 20 Sthakied &fd HAleS AiRAtthd MdIHeTSisdlder
significantly and thereby makes it inpossible to

togéthé¥eysthi ABRIYOLKPPALGY islder’S S Ut | £k | Soldering.
performed a nunbéer of 'tinmes, a phenonenon 25 known as

"eat £l PY; $04 H8EanBECULS caleViineh Fotsrar | y@f the

soldering tron tip end nenber 20 Is corrode

so:ll?tgé:g% lﬂﬂgiﬂg%g:éfxﬁggglgﬁgﬁeshgb isqgé’%&%ﬁ O 15O HHRS ¥ ger
; , guantity of corrosion

1a§irgz(:: r8e ,asc%Se Vmwo f%einng(r) agirn_gayer 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 iron
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

25



tenperatures, |ead- free solder having a high nelting
point is disadvantageous conpared to Sn-Pb solder. In
addition, even at the sane tenperature, a quantity of
corrosion is generally larger in |lead-free sol der.

than in Sn-Pb solder for reasons that a tin content

is higher, etc. In conparison with conventional . iron

kB4 Goddth B 061100 S00uELD BPYNIRIRhe 2HraBe’or the
sufficient I ckness, and corrosion resistanc
Lif have

d th bee d .mar kedl t, shou

sofBPE4nS HERBLSEE ERE MENTRT At 1 i 19y oY Soldex?

deteri or n heat ndu t|V|t iiS ipcreased en
15 Sk A eR ke et 4 GUoRELIS OF CPRFORNERSL G PRALL oﬁ@éﬂwer'

of 200 to 800 Rmis suitable. Tenperature control of
becausgopdAPARG 1At Ofs GARFATIOR 1Qﬁﬁ??§F%dVHEF|h@craﬂaing

the tenperature of the soldering bit in use is
teagr—*aét@aeﬁ@ beadpfrogri seteey oW vhbagbnmebténgereirt is

sol der is used, and approxi mately 3800C when | ead-free
disoﬁuentagsouSeqompnreﬂetoaSe-Bb Spl@er7%n sddirdon, even

When the tenperature is raised exceedingly, or
at sthelevamey tempeardtarnmed aagnanbetyodbf ¢omessidhel s gemeomlly

of the soldering bit turns to black and wettability

labygesolifleclead-Foee, salldei ¢hapoiint Snh@ts @odfledmFobiteasons
has reached the and of its life. In such a case or

th¥ben thihecshaeatonst ha gl ied s, ofin RonfpdHesd v bti
need to be 26 changed ependlng on the purpose of use,
coﬁb@nﬁ@bﬂﬁ‘l‘ 5]909' f)lgtlﬁgn Pﬁer&@ﬁdéi‘lﬁﬁpﬁ.ﬁg end member
| ooseni ng the cap nut di sassenb ol deri ng

20%ds 2 SAF A1t idift 5 268 g8NW ek fedd Cand corrosion resistance

and the life have been improved markedly. It should be noted,
however, that because a quantity 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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Conponents of the soldering bit 2 will now be
described. FIG 5 is a conponent table show ng
contents by mass (t) of particles used when
manufacturing a netal particle sintered body that
will be nmade into the soldering iron tip end nmenber
20. The ordinate of the table indicates types

°h%’g§§§ ddhia “&ﬁ"@%omxg‘“ﬁﬁe@% e o%'ébrsjggqetgig}% bit 2
caf e aﬁé%?égi Frbiabea. by, d508 %&@mgf); ?'peh 4 e A
a1 385 S onpLE FHT ke BH o pAuinothe K Eats cdioym, in FIG.

broadly classified into a sintering base material and
2.3 sintering additive. The sintering additive is
further classified into a first additive and a second
addiGomponepts |afitheopelderingrbive) widlchew hendpscribed.
and cobalt (Co) is selected as particles of the
FIGi n% ei$ ngy GemponentrtiableTabowingl copienitsl bysmaissr dd) of
bodi es of Types 13 through 15 conprise the sintering
pabesel entesedl wvaénneanhbacthpsiagos mgpad parhielghsihZered
at | east one of copper (Cu), silver (Ag), tin (Sn),

bodprtiat Kildnthecanbenin€d the S€bPdé LG Siped t1id @hdmhember
the first sinterlng additive in addition to the

20 si My ig¥fasee &t ethél tabfer ihhecaRbsl tRpels dl@®ntifying
sintered body of Type 16, at |east one 27 of vanadi um

coﬁﬁﬁnaﬂi@ﬁbuﬂf( E%tlh@@%aluﬁéfzﬁh @EngP%@‘H9@1shown,

nol ybdenum (M), and tungsten ( is selected as

hoﬁ%&%t0|@ﬁegect%hﬁesgfﬁgg §ﬁf£§51@903ﬂgi%hxﬁoﬁ§dwﬁ%@ﬁ% the

e res conponents I n Types rou
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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In each row for Types 1 through 15, the upper half

i ndi cates % by nass of respective particles on the
basis of a total nass of all particles used, and the
| ower half indicates a suitable range in parentheses
(omtted for sonme Types). For exanple, contents in
Type 3 are Fe-5.5%u-1.3%Ag. Suitable ranges for the

of e f}i’i( ﬁ‘éf)? oy by tah oo Bral Redmadh (cr)
motRae i s Y Hatia RS e Wi LhealpPEen s Pandalizs or

the res ectlve partlcles however, when the sintering
the p¢eve sinherdng agfitive and z?d?%%ﬁ &P e h%ﬁs%ecuve
total of the sintering base material is in the range
componenty b TypesahdtBrovgh 1. the first sintering
additive is in the range of 0.01 to 40% and/or a
t ot aln c¢achergecbod Tyneer LnFhadaighi IS .i $hen ubdnen drajet
of 0.01 to 5% For exanple, for the sintering
indicateset by mgpe off, respaciivespavthelesednc&hebbasis of
deternmined within the ranges of Cu: 10 to 38% and Ag:
a tdthad mess dfoakigariiitids uised ,t anleheaiiodeartmbfijindgtiedtes
so that a total thereof will not exceed 40% Because

a St s e£xaabeeih JASEMiEEs (OnEY TS FOR Hdme IS ). For
Fe particles are the principal conponent in the

exémﬂiér'GSnPéﬁﬁsnﬁheTyﬁE 3Farearkl-6l. 83 cara IALI 05kitable
used In 28 all of Types 1 through 16. In particular,

raf&e@?“&ﬂh‘i:'h%srélsBBEt1%ecHﬁEQElth-'s—y£Fe it £8P d e 0.5

not e owever that as nown I n e conventl ona

co fELHhRr BECA B AL S RO EoAHhES For ene
other types. 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
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particles are preferable. For exanple, iron powder
having a purity of 99.5% or higher (these can be
obt ai ned by known electrolytic 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

tric tjyities S le
aﬂf‘%‘* Ekﬁ%sa%eté QU618 o petbachiudss, B ﬁspf%ﬁ?%%ream
art c taln antlt .
are fiRHd drolype,af-ast € SHuth s hebadeioty e, thfups 1o
(N),. or h dro &F% the reIatJve densit of the
knqygt 4in ESBPt‘F%’P eEF PRAL A ERR P It s b&rcq'{%%l‘lmmté&s in
the relative density can be increased to 96% or
Ferﬁ%ﬂﬁwaQW@ﬁSﬁigﬁf99¥$t9niFéﬁdﬂeﬂ@éﬂiﬁydxh&ﬂhvﬁp#iﬁy Fe
sintering base material, N particles and Co
papticles aramraefaiiablmal Ko exaopde .ad noge powdeN havdng a
Co are in the Fe group belonging to the VIII group in
purtiiey pef i 92i 8% ombhighdlr pahesel esnabeé Obhsciried|igs known
t herefore have properties simlar to those of Fe

elg@ttoyesc pndcess be vaedongld pirodlelsar)ndld \wuidasivle. By
material to Fe; noreover, in sonme conbinations, they

inézduding e paxdtly 6ptFPpaparildles t hat oAlytie idrpeselible
using single Fe particles. Ni particles are used in

to PRSfedt detériddatien 34, s@]’.‘éeﬂﬂﬁbl@ﬁ!tgahhacEeaeéi'éase in

used 29 in Types 8, 9, and 14, and both are used in

nedt M ©13%: cd%ﬂid:&:l[l\l}lt?ié’é engft ald Q5 a4¥0'PoERible to

partlcles and Ni particles as the sintering base

1né@%%§ de‘h%g.faﬁg T.[ﬁe lﬁ'é]égfr;%}.léiél}’e '} THRE 'b%(ai( When

Sintere €S usi ng

Fe particles contain a large quantity of impurities, such as
carbon (C), oxygen (0O), nitrogen (N), or hydrogen (H), the
relative density of the 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 particles 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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al one (see the wet spreading test described below. A
guantity of N particles to be added in this instance
is preferably 50% or smaller. Wen the quantity
exceeds 50% corrosion resistance is deteriorated,

whi ch all ows corrosion by solder to advance rapidly.
An Fe-Co sintered alloy, using Fe particles and Co

o L5771 M08 TSPy AR, oo 10
[ A [ Co .
PS8 L 358 el (AT oo I LR g

20% or smaller. Wen the quantity exceeds 20%
raxbigleanffi thei sinteeing: base AFaHeloogan simprove
increased. Using | to 10% of Cu particles as the
sokdexabihytidint compParigpeswith3ysintegred7argicles gwsing Fe
quite effective, because solderability can be
alompr{ceedtiieatett Apreedisgriesit descadbeddestowbed A quantity
bel ow), and a high-density Fe-Cu sintered alloy can
of DE. phatrdicdesbyonearesdddd lingthdsphastasceatiss ipmpfersably 50%
will be described below, |iquid phase sintering (in
oridsmwaLBer. ofWKen the quarthed éstekdsns50§ ,Cdoiritiosion
liquid phase during the sintering process by setting

res€t&hBé el s N tEIDEr#ted S vHidH allWwe ddtrdildn My solder
point of Cu, that is, 10830C. An adequate 30 quantity

to Cdavaneer +hphiasyt 0 be added is 1 to 10% When the
quantity is lesS than 1% Cu particles have only a

littde E-&oes Fe?ggaﬁﬁgeyt h@ sq Nl ﬁa@ﬁgﬂgisai%'foa Co

Cu particles ne during the Iiqu

paf%féfééngs %ﬁLCEiﬁﬁéﬁkhg BB¥SSth§? 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.aihigh—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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to deformation on the nolded article. An Fe-Cu
sintered alloy, to which 10% or nore of Cu particles
are added (Type 4), nmay 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. When configured in this manner, although

[ S] : .S, deteri.arat i, ght.l h

augBELER, £ 6§ bk PEET ek rp! Prrolet 95, 3. 1200 Ok Bilen the
therefare suitable.in case .wWhere riorities. ar

qugpELEy sn1 88 a1 k7 G PRRFAF IR heBh G sofiftfe eezect,
resistance. In addition, the Fe-Cu sintered all qy

andyy{hepy the | fuaXaspdt 18F p&t parddGles melt locally
characterized in that a deterioration in heat

duxbnguthe vIiguid phaset sinterindi nwhicheregdidy gjves rise
manuf actured using the nelting process. For exanple,

to efleEormationdavt thet modfiedn akdi®(%Cu al | oy
manufactured using the nmelting process is 20% | ACS or
| oweknn EdeCeasinhered- glloyi nter athizh dy0ishomngnore of Cu
el ectric conductivity as high as 50% 1 ACS. This

pareialésnare atideddi(Tgpel v )pr magr theonadedn t InheAiis case,
conductivity. A quantity of Cu particles to be added

howéved| etReabiHt48Yngr templeraiturdarns tdwt dEndst telow the
exceeds 40% corrosion resistance is deteriorated,

me%\tii% BOLAYS0EOLHOE0RN thidY reQlsdils de AMBKS AbbF&! Y When

en Ag particles are used as the first slntering

coﬁlfifgi.#&é!& iﬂ—yPﬁ§52m£HﬁQH?2?gaﬂgﬁPK EBEEBEHO%) re%isé:akl)lfe is

density Fe-Ag sin oy can be obtal ne

de e’?n%éfg ﬁlﬁlieg#.rl%gﬂg.ﬂ ?fﬁg%gcgtgé%gﬁ%&%ia& WAd'elol ¥ Ibi1ity
are enhanced. 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.
Thls 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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using Cu particles alone, because the nelting point of
Ag, which 1is 9600C, is |lower than that of Cu. For the
Fe-Cu sintered alloy (Type 4) using a |arge quantity
of Cu particles, particles having a |ow nelting point
of Ag-28% u (eutectic tenperature: 7800C) may be
used. A suitable quantity of Ag particles or Ag-Cu
particles.to be. a

dded is 0. 5 tao 2Q% d en. the .
TS A8 paEsTeags, afrouedd %S Hie. Al T iy
en Sn,particles are used a first sinteri,n .
aad{iE VS eTTRoh et SShodomics it i Firaiae S ropégh-density
noreover, because the nelting paoint of Sn is _as |ow
Fe R0 Bered AP HiIcATe besPHitégPﬁG BY Beans (Herl 4Bk} phase
tenperature is enabled. Similarly to Type 5, it is
siptertrgvat td Fupthpr pkower | tempexpieurerthan iirofthe case of
particles and Ag particles. A suitable quantity of Sn

us juag Cucpastioles addex, becbUsertlsemeléeinggpeinhexf Aghashich
quantity exceeds this val ue, compounds, such as FeSn2,

is ®6®°CcprigiueRer tHarl khaakes cue Ferathdretcal eistoteded loy
body brittle. Wen B particles are used as the f irst

(Tepat &) | agingddat Nuege( ypatiltty IMNICY ipHrt Schs@pl pardicles
arelatively low tenperature of 11000C or bel ow,

haVE6§Us 6.0 mBlLehsl %bﬂhtyoﬂipfcjimﬁ Hietit@t t ifce te ature:
el enents and thereby pronotes nutual diffusion o

75438 Gy O, 5608 LI MBI RLPOGE, SpEpettaBles ox
R SRR o b0 RGN & AUBHAL K uln e Glehesey
o R B DS 5o s BB el 551

When Sn particles 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
quantity of Sn particles to be added is 5% or smaller, and when
the quantity exceeds this value, compounds, such as FeSn,, 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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Is readily deteriorated. Qther than adding single B
particles, particles of alloys containing B, such as
Fe-B particles, Ni-B particles, or Cu-B particles,
may be added. When C particles on the order of 0.5
(through 0. 8) % are wused as the first sintering
additive (Types 10 through 12), corrosion resistance
e_solderin ehned. r ly [
engiatTRrifpd Lol Ehat  nELpRraslig iy telRer§iglrioratea,
| east one of vanadi um articl obi u articl
and A TR (FTGL Lo AGIEE 1 67 b oS bifemuiiien the
particles, and tungsten particles are used as the
quaptbhy l%#ﬁ?ér‘il}?g“ g&&ﬁt#%gepér PPEFéglﬁﬁJ}%‘ge HP&W alittle
melting points are diffused through the sintered body
effieeti andwher tbepananbity exqenils §PLETHNIS eSPddgRadility
can be expected, which can in turn extend the |ife of
isumeadidividetryibrateidgni Otbemt tlyan laddingsdnghad? pagticles,
| arge quantity of carbon cannot be used in order to
partiolesvef taliolyist gohyasnlidgrB, idudls asfFé-B@antei¢cesis®Ni-B
the second sintering additive as neans for further
pattPEDE¥ENJoLOCHOBI partiediest,ansr b dadied. particles
used as the sintering base material and the sintering

addiyhee cloaatikadkalayehet Beaerhayi 005 & tHedid|E.8) % are
size of 200 pmor snaller, preferably 50 pm or

usé§Bhs efne 381 AB¢ gpﬁ@eﬂﬁgeaaahh%% R'f‘y%ssrml |tﬁrnou§fh‘3 12),
suitable, and wultra-fine particles (50-cal

coPﬁHQEéﬁt k&lr-%)ca%é o%urth'éerégird%ﬂ[rfé 20! £. 1§ye1’:'ﬁé1'?8e<ti

ese netal particles having particle sizes

mai:ﬁe&f ‘f’i thcfloclaﬂcﬁﬁa%ﬁr‘fﬁ %“?H:Séﬁ&/ tcﬁe 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 ym or smaller, preferably 50 pum or smaller,
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the nmetal particle sintered body, which can in turn
enhance solderability and corrosion resistance. A
manuf acturing method of the soldering bit 2 will now
be described. FIG 6 is a flowhart detailing the
manufacturing of the soldering bit 2. In Step P1, the
sintering base material, the sintering additive, and

bi nder ddifive are knead or m.xed | i Xer.
and JoE RReFEEabIY S, Mot "BRETISR,) Arky S kbR | dne
ressure nol ded.b ans _qf press _nol.di M ( et al
aL EEGEENRE PREFEGRSRof SPAERIGER RENORRE Ts 4% 1S or con
conpact (shapi ng)... The_shape of .the lgreeﬂ co _ac1t1 s .
fug TRAF éﬁqe;f‘%rxggé’rh‘%aIBYvﬁl g hessy e hal Rt § 1S having
iron tip end nenber 20. Thereafter, the green conpact
smakl mamhiele roifes hd trdsdpoagdbile tp eingreaseaa gansity of
conpact |Is calcined and sintered in a non-oxidative
thatmetpheparhichepsentered hedy.t whpehacaneip8¢Qrmo enhance
13000C) to forma netal particle sintered body. In
sokdésaldhtySand Bdrrokéoneselstistganmet.al particle
sintered body is machined to adjust the matching with
t he A maniefactubing aeehdd ¢H o odiderimng doltdad iwidl now
Iron tip end nenber 20. Subsequently, in Step P5, the

be S@é&l€ribgdilr FI¢i pe £8danENbREhd0ti Getatindthg aHde
forward end of the soldering iron bit core 10 by

man®fastebiRg 4 e SN d Biper f orhEsk &} pat, 698 stidtering
8500C using silver solder, BAg-7 or BAg-8. O her than

padé Mt UL1 P CTRY & :}f‘@éﬁiﬂg faited | kad ﬁ,ﬁﬂf&éﬁ WlRifrive)
Finally,

or ] ol ni ng. InN"Step P6, finishing is

ar%ij%x&?é@ﬁg égl @g&rzgﬁtglﬂ: gegki}zg%}' 8G6YLRGEN Y MIkCtep 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 core 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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conpl eted. A powder netal |l urgy process for

manuf acturing the soldering iron tip end nenber 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 nakes it possible

to shortep or elimpate the nmachinin rocess
at §801%9 BO-CATIrG B VPEARLAEE mBRA ToCp A (JHeF then
s, no need to raise, the tenperature to fhe
bragying. BFeﬁéurﬁe‘ﬁ%%dl’éﬂé’@ngc]dH‘s%Prﬁt?%?#’r‘éa'gge g&raﬁalnmg-
_an environnent al nEact is therefore |essened. .
Firgdekilis el i SR aF 6 of ThRd FBInGhiEh PRI IREEESs 410 aidrﬂu%the
conventional case of using iron plating, is no
dimansional aceyxaey, atbvehiehcpeéristhe Fﬂédﬁﬁﬁpgohﬁﬁn? is
can be reduced, which enables power savings and nass
complehedi on to be achi eved. In particul ar, by applying
MMto the nolding in Step P2, a degree of freedom of

shape pawddie mexsiEhsedy pndcepkdEng mahuf aleitgir oy ridee
of accuracy can be achi eved. For exanple, a netal

soRBdEing elﬁcbxﬁltﬁdﬁdeﬁ_adi{leﬂﬁekheoi B9Neaals YFRRA Meltid as
of the finished article can be obtained by nol ding the

de SO 844 Rbovid RAstdP £AY Hﬁi@%freézgfhﬁi‘ééaoﬁ\ iMisHeifsty that
on the order of 200 tog800 at a high degree ofsﬁ;

th@ SN @&Yind NiSEHRT £1p PES@UsEmBar aglei LARNBL lﬂaﬁﬁfabﬁﬁred in
can be omtted, product|V|ty can be enhanced whil

a sipe C%ﬁ%se% ﬁgvﬁﬂe fiﬁ %@gﬁhé@éﬂ'ﬁh s h& b8351b1e

possible’to obtain a iy net particle

to Ssth)tr reer{j o*?rOde)ilm:Ltnha

1:teh“?:h S(i?lacfl'u.n:l.ng process. In addition,
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 conventlonal 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 pm at a high degree of accuracy. In short, because
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particles having a small particle size. For exanple, a
density as high as 96 to 99-Wcan be achieved with
the use of particles having a particle size of 10 pm
or smaller (electrolytic iron powder or carbonyl iron
dust is suitable). FIG 7 is an expl oded perspective
view of a suitable soldering bit 2e nol ded by neans

safle ks THEChSRATEASICoR o SACHRILLLPEEP 08 ve

d . d ,menber 20 haped | ik
enehr e nBL 208 BoBB0 P edsTha 1t 1a capped on {ne

soldering bit core, 10e. Even when,kthe soI r|n
¥ b A0 nerbeh HO4°1F SPRL{Sdnathr 18 BRaRLDTey iy ok a
sharp angle or a deep cavity, it can be nDIded In the

hlslha%nﬁat ¥ PeRpdnRarAicle FipFemeshdodst Yath the use of

short, because additional nmachining can be onmtted,

papt bales havipgasmal eppakdcdemiFe. t FOL e¥ampdes A dgnsity
The sintering base material, the sintering additive,

as drigh @se 96i hded9hranrk headoliieved wathi thetuge PIF particles
FIG 6; however, the binder may be onitted by

haePRg Ya fret oIeMs iRie0oES $0 @t dr simllle? (Rlleltirolytic iron
| sostatic Pressing). RIP is a powder nolding process

powdenhbghcarbeuilly irbna dushbdrs muitadtad) ) ed with
powder and the powder together with the rubber nold

I's spibgecyedstan eApN6aSEI P rEpeditigelSiitgy off P fuiEdble
and a bottom punch. Wen 36 the powder is conpressed,

sol&ei::?nﬁoﬂf?{: e§§eﬁoi‘&éd Ymddnd e MWIESSiTHE Fdrvard end of
direction, but also in the side surf ace direction

o HRIQAELIBLLEN G JUkprilien Pl R B Kektd b
g

angoédé&gde}:{né 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. 1In short, because 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 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
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possi bl e to prevent adverse effects resulted fromthe
use of the binder (such as deterioration in

sol derability caused by residual binder) in a
reliable manner. In addition, because a degree of
freedom of shape and size is high, nolding at a high
degree of accuracy can be achieved There are many

t t h
eof LGP EFCS LU IO O A AR iy e

he. manuf.ac S |t sho

predgiAs AR EREY 8{1&\1%@315. nbgtﬁ}ffa?ﬁ. lbrv%cead&g?atwn
g article sintered bog to th solderlng bit .¢

dug; He| 4eReBUsFyOR P EprP i’ertl‘ﬂé’ ‘nt BPFAYSEadLET et the
material, the sintering additive, and the binder are

binderdRer of MPkEdlPRTACARkels nepdedqdeming modddng, it is
P12, the resulting m xture is pressure nolded by

posshhte oto Precenbl adversaafiectpaeskkted from the use of
green conpact (shaping). The green conpact is of a

theWwimiiex cduch e aattentiara tsidrs tiantsiodlderatddrit iy slaused by
with the shape of the netal particle sintered body

refidual BikdePN ifdhenssiiaty]le idennay cerInc addddtions, because
removed fromthe nold and brought into close contact

a @egheéheff presaomess shapbeandl @ekziendsbhtighqr dol@ing at a
In Step P13, the green conpact is calcined and

hi§hN8€gLeei Bflackiaey ¢l YR AdMisprede at a
predeterm ned tenperature (800 37 or higher and at or

bel opp L Re HFéthEHypBtﬂbrohahﬂ%d%%d%%ﬂd“heﬂﬂddéxﬁéhng the
made of copper or~a copper alloy), so that the netal

po@&éf'ﬁEQaiiﬂ%gﬁregrge 21aF . fgrggd a?ﬁgwchart dfazaillng

I mul t aneous I ne to t e sol ring core

thétﬂgnu£§¢tzgu9§.n Ig‘f %A)sold:ﬂ%d it 2a shown in FIG. 9 by

performing both sintering and joining of a metal particle

sintered body 21la 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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in Step P14, finishing is perforned to adjust a

di mensi onal accuracy, at which point the sol dering
bit 2 is conpleted (the state of FIG 9B). Wen
configured in this manner, the step of joining the
soldering iron tip end nenber 20a and the sol dering
bit core 10a by neans of brazing or the |like can be

' , [ in t e C Ctd i ly. .
or YL el 4 Fbed dy e "RINHE AU Ee bl sordering
pplicable to the nmolding shown in Step P2 of F 6
b1feagéfiadn sk, CORRET g7 HAoRBUEPT ALEBHL (50 cfhihaine metal
green conpact is higher _ when pressure nolding is L.
paptigle erphdody ot atii fprmed abgr%lr"&lﬂet%?ﬁg?‘éﬁlﬂ joined
body formed by sintering this green conpact can be
tofingep1aen ia@ibit GPT e et AEhpdrea s OfFafer2h) bodinally.
having a further higher density can be obtai ned by
inngtep Bl4.| finighpnaséssparéermgd tiog@ddusitage dimensional
sintering is a nethod for performng sintering with
acthraoye @t whdrdh pbdathbhe nspldeting ety 2| b cmhpleged (the
points (Cu particles, Ag particles, Ag-28%u eutectic
stptet bEl BIG(evB9cti c tenperature: 780C), Sn particles,
etc.) as the sintering additive at a tenperature as

hi ghwA&n Céoif Yhered Nad thies Menlet] Raenttepfof MAStning the
particles. FIG 10 is a schematic cross section

soiﬁ@.’t\@iﬁg 1P8n 3BipEER@NhSbOF 204 WK RS &sSIdE®IndDit core
FIG 10A shows a state before the application o

10876y S $nd rbfgtb%z@.%ggfoﬂzltﬁ’e PiRE GhRPve P&@i@éec{f;‘gh&h can

r
As 1s shown in this drawi ng, particles 32 of

1nSLBLR bAHAREY brbauda iy Used through and mixed with

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 conipact
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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particles 31 of the sintering base material before the
application of pressure, and relatively large air
spaces 33 are present. FIG 10B shows a state after
the pressure nolding in Step P2 or Step P12. As is
shown in this drawing, the particles 31 of the
sintering base material and the particles 32 of the

meél{l%étf%l'gn%féf%%aidg% féfﬁ%e pr as g S lﬂdﬁ s‘Hows a state

> ) | after t ) ssurelnD
{
begﬁ)fﬁ%e}g%ﬁp%ah a‘:tl%%? g‘lg“??g‘gﬁéclergg E’a?ges ?J]:It“?c% or Step

resent. FIG 10C shows a state after . the |i
PLOIGEF Lonthr| AP 15 SH 2 i SoFHA Dy DG fgle%ﬁz of
Step P13 of FIG, 8. As is shovvn in this draw ng
theasintpEingl agfitayep adiec Kifftusqthhrauah a?n%r'él’g%v\ﬂith
through recrystallization, and air spaces are filled
panfialear BlcPés they s¢nterdng hase mptarial eeforer tho
enhanci ng the denseness. This is attributed not only
appbicatidndpff psesauarengndhsedatiiye lyntlarigel aidr tspaqes 33
31, but also to an event that the particles 31 of the
arsipdesvaniy. b&IE .nh0Breladwsiadet gbe afitet thg phesmeeaovlding
as the particles 32 of the sintering additive are
inngtépdrat ort Beepi Pllar.i nAst eepehatnr anwthlis alrdwinganthe
time the air spaces 33 are filled with the liquid due

pai'@:LélQQU@ﬂfHﬂ/ thhshakerAhgBasBarat 8£561 1 Hxed . t1de particles
hi gh-density netal particle 39 sintered body can be

3208FatRedshy tBRARY QladitdWe A atSidiéd |44 a result of
nor eover, because sintering can be perfornmed at a

sLEFLEL MEE Rt ieraiingd DCamenl SnAAY, oppettan

paf@f&ijaguézee Bgoﬁgmrlnto close contact with each other, small
alr 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 aré 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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savings. The netal particle sintered body may be
shaped further by neans of preformforgi ng or powder
forging at tenperatures of 300 to 5000C to formthe
soldering iron tip end menber. Because these are-
general |y known nethods, detailed descriptions thereof
are omtted herein; however, when these nethods are
used, it is possible to increase a density by causing

siptagedi Pogyr €8naksn SR INEd &y means iofk. 1isaid nehase
sintering may be perforned in a process including

sinbedingosmereeveresbeagusel Pinberhpg ¢anshetperformed at a
pressing (H P) as other sintering nethods. Because

relativeidyelowltempparadnate inkoompanksbndei thlet aabedvhere the
descriptions thereof are omtted herein; however,

lighed phese simitaadngie needisdde iveaal cppttibliee to power
sintered body is plastically processed in the shape
sa®ingsrod or a filanent, which is f rther machined to
form the soldering iron tip end nenber 20. FIGs. 11A

and 48 md€al Cﬁ@ﬁ@iéﬁétéﬂﬂ@eﬁéatrf@ﬁ HAPHE SHAPYd FiE ther

sol dering bit thus obtained. Soldering bits 2b and 2c
by HSaPD A Red so¥ni nggﬁﬁg oL E5RE&L \@%dty%jyﬁ%é{ert'e ega%'ﬁres

tip end nenbers 20b and~20c ~ obt al ne ans o

ox bt B BgblE {8 KB, EBL5gBLaBEATE, e iy R e

moghls; s BohR e lasy) Bt HOURAFY JBlebEat >0

ae 38 SEHIER R e TBAE  Fhe L HE HETRiP LT EaR, HeH Shese
me{:l?ggg azlzr%‘e used, it is possible to increase a density by

causing fine air pores among particles to shrink.

Molding and sintering may be performed in a process
including cold isostatic pressing (CIP) or hot isostatic
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 a second |ayer 23. The first layer 2 2 is nmade of
a mxture of the sintering basic nmaterial and the
sintering additive, and the second |ayer 23 is forned
by sintering Cu particles or Cu-Cr particles. The
soldering iron tip end nmenber 20d conprises a netal
particle sintered body having two | ayers as descri bed
above, and it can be directly shaped, or

al t At ik} yangther §1§FﬁFéP€dm§6§?dl /i [BOUHE IR EHT

particle sintered body 21a shown in FIG 9A is

sifbenbag mayebsiuged ed Fd6dy 12 dish abeexplodaéd densfagtiteaiew
soldering iron tip end nenber 20d shown in FIG 12.

of Eaoddeddmignpilti 2d2whennddueb bivt bayed dintéramgnis tueed. A
soldering iron tip end nenber 20d to a soldering bit

soL@ELid§H LCONTEiE 61 MedFNE2(d ROMPRIIHSs & AR layed 22
as the soldering bit core 10d can omt inner surf ace

an®@PE8&dhAdlay8fR POVWEhe EArBe Bayes 2 FUd MalieOPE a mixture
results of solderability of the soldering bit 2 of

of Lfhé SibadiIkytpasit havebeateanti rE- sEMEEHithB&dltlve,
were nade enpl oying a wet spreading test.

and Y& ‘c'j‘él;é'é&gdtfaﬁi%fcﬁkbfstféfmgﬁoggdgiﬁﬁeﬁ.n ‘ﬁt‘é cles

spreadi ng test test specinen IS a rret

e SRR, AT 5 LT gl
cmﬁaﬁ%ﬁ%'a § et PFﬁglFZ\‘;%4 ﬁésrs§?£°é§lﬁ¥€f%§ o Takess as
aettrined FhoNC o anavil FRR, Ba AtEet aHffa%geedna%) nas

used) . diluted by a factor of 10 vvi th i pr panal .
altgrratiyely. ggftér a sintered body like metal particle

sintered body 21a 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 24 can be obtained by
brazing the soldering iron tip end member 204 to a soldering
bit core 104 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 mmx 21.4mmx 1.0 mm (thickness).

Fe plating of the same size (a copper plate was Fe-plated at
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to be nelted having a size of ~1 mm x 40 nm was nade
of Sn-3. 0Ag-0.5Cu, and had been wound around a
440-mmround rod in advance so that it was curled.
Tests were perfornmed by follow ng the procedures as
set forth below Herein, 20 | of the diluted flux 92
was dropped on the test specinen 90, and the wire
sol der 94 was placed_ thereon. The test specinmen 90
a R%EgﬁEa¥]%H°]FBe§§O°F014?0@“# nanghitiespdading dayen mas cut
sol der for 30 s. Subsequently, the test specinmen 90
oufde ke di -&imAnich 4hdgkaggsareas gfllacthprappseddfeecomparison.
was neasured. As the spread area is |arger,
A dgetutsd Ifilox 9Bywas| aldiluxs (HAFEE 00flhatrade name) was used)
sol derability is satisfactory. A table belowis a

ditotpdnent at Aateonf ofetonwhithds sepriopanolspewiten sedder 94
(Sanpl es 101 through 107). 42 Sanple #NameConponents

to Fedi helGt d@1h8vRhat BNGiReablfN$1- mm GO M YHs made of
102Fe-0.5CRest--0.5 103Fe-8N -0. 5CRest 8-0.5

sn1946&g4g N5, S4RESh4d-Been Woud®Yund -a YAoRR¥ound roa
106* Fe- 10ONi Rest
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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10-- (high-purity) 107*Fe-5CuRest -5- (high-purity)
(*Fe indicates highly-purity Fe) (% by mass) Sanple
101 is a plate of an Fe-plated |ayer prepared using
t he met hod described above for conparison. Sanples 102
t hrough 107 were obtai ned by nol ding particles of
respective conponents specified in the table by neans
of MMfollowed by sintering. Sanples 102 through 107
correspond respectlvely, to Types 10, 12, 11, 13,
15, and— I shownr T FG
Saeple o [powdeiame car bon st eel norGampanemtesi 43 in
MM as a jmaterial. Manwhte—Sanmptes—305—thtrough—3067
use high-purity carbonyl irorfFelust (i ndiNdated Gy | Fel

Ao A nmmit Ari oAl Ear aarkh c-arml e—n—= Q WaS al v-epn—as
AJ A TTUAT UT 1T T LI YA T H U ALl ] Y™

t haon nunbere ﬂ;la;lﬁ,é ils a gnamh_nghowl Tg the|resul s -
of the wgt spreading test. The abscissa is used for

tenperatur(eéo,{.ﬁr_@ggnjhe ordinate is ysed for the
spread arlea (1mR) of | ten sol der. $ IS shown in

t raph, i I son Wit spread area (66/9

mrg'ogt 3600 %of %gg’?r!pl e (101 (Ezeé%[eati ng) , the spreddo 5
area of |Sanple 107 (*Fe-5Cu) was the |l argest,
foI | owed [by Sanple 106 (*Fe-IONi) and|Sanpl ¢ 104

2Ni - O 9C) s 1NE nead eas of Sanple 103
g Ni - 8)')831&6 Sgg:gl e 105%%9) ver ¢ 5 - 0.5

104 Fe-42Ni-0.5C Rest 42 - 0.5

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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substantially the sane as that of Sanple 101, and
Sanple 102 (Fe-0.5C) showed nore or less a
di sadvant ageous result. Fromthese results, it is
confirmed that solderability is enhanced markedly
conpared to Fe plating when high-purity iron powder
is used wth addition of Nl and Cu. It is also
confirmed that solderabiljty is _enhanced furt her
in MM asangaterdgdnt i ¥gapyhiiler oSpBPLia8eH0 a‘FFéF‘P‘Fl%‘P J€§b7 use
has a |arge effect when Cu is added in even a
high=perity Ganbenyl pxen @ast dindicaied by<*Re) e6ra gsiterial.
resi stance of the soldering bit 2 of this enbodi nent
Foni ¢achosappleesdr Fh8d waBy @liyer ¢es the en nisoker.
enpl oying a corrosion test. The corrosion test was
per fBIGed 4ois Sagmaph $BowiSanthe recol tanof Shepwet Epteading
whi ch showed | arge effects in the wet spreading test.

tedbeserta i £6is ¥&r €s ek dadfoht eeperaftapesof(°theand the
soldering iron tip end nmenber 44 20 shown in FIG 3 by

ordErate 0f s Midé 4 of bpVEse ypHdad eitéd, (i) o oIHeREeldoN@er .

bit 2 shown in FIG 3 was nmanufactured by brazing the

S04 dp{dwid 4 Ghd | BT RRYmpiisbrd R P IR igpdid
Ascore 10. The sol%ﬁﬂg bi t ZP(?é%:an'pl e 101) by r?e;%ns ofalrea

(o55 PP, B AL AR Sy oo
Of;%%gé%;gétf:’gﬁ-%cu?“%a%eéggﬁﬁ?a?ﬁfsg HUPAL B fopone
10g7{HEEELHES, BRaCBBREMIEL A0TSR G LELEF! 3 Boreac
ar?e!g?]ectééCi%rﬁg.ll.dabﬁaw‘lﬁggﬂfl.lpm}é\é{)ﬁe%%a%emp?.% 105 (*Fe) were
substantially the same as that of Sample 101, and Sample 102
(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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one used in the wet spreading test was used) is
automatically fed fromthe forward end of the sol der
feeding device 96 in a direction indicated by an
arrow. The electric soldering iron | is fixed with a
tilt of 300 with respect to a plane perpendicular to
the feeding direction of the wire solder 98. The

poi nt angle of the soldering bit 2 is 180. The set
20 tshgren skruFd Cof 3t RY BeaBerehMBY tf gl lered (u0GintaRinde and
wire solder 98 was fed fromthe sol der feeding device
the@&(Igisringnpdita? whowrB00F I6y Hwam meanafachered bwdrazing
3 s. The forward end of the wire solder 98 was
thérsniglidrimg d roontdpt endtdiembér 2DkdethagsdldePirgdiit core
time it was f ed and was thereby nelted. In

10 aS9Mfd Afddeidd Bit 2 (s dl NbPinieah s RERLating
corrosion slightly. After the feeding was perforne

wa§09950thﬁﬁﬁfaétﬁﬁéﬁtEb& Honfpiti@diPn on the sol dering
bit 2 was 45 neasured. For €ach sanple, n = 2 was

gi vepr @s % t:hé] SUTDEY - scﬁén@htlg?ggy sgl W gSIAOW'e%g: daice

results o e corrosion test or I's used

off%gacg#..a.g%hjéx gEsqﬁor Sslé gcggkuanﬁlp?l%essmt%%r 'él%&xtlc

of Corrosion

“%mﬁﬁhwﬁzﬁgﬁs %%”F%ﬁ bftaag

| apge antities Q or SIO From t.he. wet
manifdetiprad: 8s: asdirine # @idachgd, [and a solder
confirpmed that Sanmple 1Q6 *Fe | ONi ) can _enhance

feedingrdnyice )P%Pl@&df?efiﬁ §BFTEQF| ’é%rFl’W efaqtgic soldering

conventional counterpart while keeping corrosion
iromdl st Mdae aglgg@dQ&s( S8mha3 . 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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of the conventional counterpart. Hence, the sol dering

bit 2 equipped with Sanple 106 is able to enhance

solderability w thout deteriorating corrosion

resistance. It is also confirned that solderability

and corrosion resistance can be adjusted by changi ng

rati os of the respective conponents. Although such

cases were not included in the tests above, it is
meagizted} e For afrihcanpke ot oh 2 e¥issIGdvVe® Rist it n number.

deteriorating solderability by adjusting conponents.

Fur thEG, I \ischegsabhr sinesingetiie iass ket s arfirdtheocorrosion

Sanple 101, Sanple 104, Sanple 106, and Sanple 107.

teden T riiatste iis WedifPr d Randids 0¥ cdirirosiich (um)
readily broken wth a small inpact, whereas when a

on el 3RV P ®iltow. | Sampleecnols | (*entoNi Thtad/ia lg@anhtity
hardness is an inportant property next to

of THr¥Vsald hliModBthd BRahhfa$ thEiCo PUAMIASS 1 WAS( FERIRLAGg) .
under 46 the conditions that |oading of 5N was applied

Salﬁ}lg%%gi(ffc('l"é:-o Ni-SRCHc F Y Ha ]ge éhd”fis( APV F S h{ﬁﬁteé.%rger

A'table belowis a ta owi ng the res

qu%ﬁk%Piﬁ%LékS#gfrggggggss test. Sanpl e #NaneHar dness

I'ng”~ (conparison) 139 104Fe-42Ni - 0. 5C107

105" o} WP Tep T o I ARl oo
is hcagnPfrr:rgggS%hgg: ggl%lfl) esg%’GOf(* ea—tloNi) can 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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of Sanple 101. Fromthese results, it is confirned

that there is a strong correlation between the

Vi ckers hardness and corrosion resistance, and

corrosion resistance is higher as the hardness

increases. It is also confirnmed that Sanple 106

(*Fe-1ONi) is suitable for the soldering iron tip end

menber 20 in ternms of the Vickers hardness. A second
the aaRfensthate Loaddmg @ ANl vaacapbbiedcteribhapc. For

with reference to FIG 17 and FIG 18. FIG 17 is a
eagjarsampler oss=sacvasngdiveanasl ¢bier inc nswibaar. sucki ng

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

pr o\A tlatdleddlww lipEetabperdiaowing themmdsulbigslp fodseVitkers

in such a manner that it is inserted in a space
haf@igeentéstront hol der 65 and a rear holder 66 in a

re-attachable nmanner. The tank 64 is a cylinder

corrmd,,&;lrgg #|transpar engahedy, such a>HE§ﬁhers%5'($Mn
glass, 47 tolallow observation fromthe outside, and

retai ngg §uc}< Be gg_ ggg‘ lc%‘?r[?aﬁgdrl)t br 68 ge of

gl ass vvool i $§ provi rear ‘epnd of thé tank

64, an he tank 64,co aLgs with ther hol der

66 |Vi agf)h | ter —ﬁwgéﬁ %Stube 6] g?nect ed
to[the_rear hol der 66 so_that an i1 nt ernal pressure
of [t helPlnk 64 can be*Feal®¥d by an uhil | ustdt ed
vaguum punp. [ The Tear end of a transpprt pipe 79 tha
communtBdtes| with th&Fea®Ew4 is inserted AAdLo the
f r omt—otder 65— The—tTansport—pirpe 79 —s made—of
st aiSanpke 106§ odas habeghtdywhadderndheh Shaspdlecdidli,c and
sol der sucking iron 60 conprises a heating core 70

Sample 104 capd cSample pt@Yikied hat@nassi aficabbake8DRr ofighhat

—F

of Sample 101. From these results, it is confirmed that there
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 suitable for 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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whi ch the transport pipe 79 penetrates, a ceramc

heater 71 provided in the interior of the heating

core 70, a protective pipe 72 covering the outer

circunference of the heating core 70, and a sucti.on

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 forned
toaeline PBEREVALiERd faom fheh@ittisigleorand oretaing sucked

femal e screw 58 threaded into the male screw 75 is
moitenegobderhe & il 66f made eficylanms el eis Firovided at

t hereby nmaking the suction nozzle 51 re-attachable and
the gpac el of thehtamigleholandbbhéstank|d2d chijmursicates with

provided in the forward end of the suction nozzle 51

théoreasnholdare6i ia the tHidreE0rds pi pevéSuukh&ube 63 is
ceramic heater 71 is connected to an unillustrated

coRR¥Ete8UPP| the VetV hd1ae€8d , Wi b ot aemtdtnal  pressure
uni |l lustrated vacuum suction switch provided to

of '@'len tRARY 62886n B 2 dude ety Dh drﬁfﬂ rat &S ?Hcﬁ:gmg%ump

the tank 64 and the transport pl pe are re

SUppTS #égﬁtéﬁ‘%iﬁ%é‘i“ﬁ ?égphﬁégt e EebBofifiificates
witf)] %@é AR P AT HRE R, BRET SR AR R iRy e
e R SR 1 8 e Ssﬁ%wig%%"’%ée?f. et Fogyers
b i B Sl L et o

of the tank 64 and retained therein. The tank 64 is
Co¥e. 7 MACRaPF cCoRPRE Al P& ovdiies Wi thaan rinunrse heilieh thwough

increasing quantity of retained nolten
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 58 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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solder. FIG 18 is an enlarged cross section show ng
the vicinity of the suction nozzle 51 of FIG 17. The
suction nozzle 51 conprises a soldering bit core 52
made of copper or a copper alloy, and a sol dering
iron tip end nenber 53 conprising a netal particle
sintered body and provided at the forward end. The
t hr ough- hol e 55 i rovi ded _i nside the soldering iron
e LR o fipde 53 THnEOFEPAIN. it SRel HRERIFeReE the
outsi de and thereby fornms the suction inlet 54
tank, phgRnAhERR AEPPSROTH PdPe I % I Feduped Y heheear
end is connected to the transportation pipe 79. In
unihiugbRGEALI RRPUB RIR ¢ AdglodevWhencihiepowegnsuppdy of the
outer circunference of the forward end of the suction
cenanifcheater (idnipgl hurded-0h, dihe Fomrwgindeendeaf tthd suntion
a through-hole is inserted into the interior. On the
nogpher sl yis matednf iSpirder 4% mealitlead las tthel hiemted forward
enbodi nent of the invention, the need for iron
en@lid bagughtelnto tendGdtywiithethe Bod'dedi.NgThBanolten solder
soldering iron tip end nmenber 53 at the forward end

is @henhguskEli it &@he! EraRdpo P igipd19b Wi ¥he N\ dHEESn nozzle
productivity, but also |lessens an em ssion of

51 &MEJUYHTRNS @+ POk | iUt 188 34 gkod I/rd Y 189 .t PenaQddiErd % o1der

bit 2of the first enbodi nent above, "the suction

thﬂ?éﬁlc@te’iﬂl 1%n§€ﬁ€3t3\'%§1tea9h!tb§:¥8$‘y?:€ g%%e?:aﬁﬂ 6 ?eriré#‘%%alned

resi stance to corrosion ee so

th&PUPA! | yvx%pé C@M@tLQgQJEElgéﬁlgpgg?tTgﬂd%g che

S
s there oexte_n ! _ e sinterin
as CIQe g&‘n‘%itgf a}'lh?.nscg'le%esrilnn qlura?'H:itﬂyD oe:lpdretained molten

solder.

:gre%ﬁ.%ced

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 whichmolten 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

49



menber 53, the manufacturing nethod of the suction

nozzle 51 and the like follow those of the sol dering

bit 2 of the first enbodinent. While the soldering

bit 2 and the electric soldering iron 1 using the

same shown in the first enbodi ment, or the suction

nozzl e 51 and the electric solder sucking iron 60

using the sanme shown in the second enbodi nent, and
siphtaghkutacthipngmbadinend ofeithef inyeatiesm the need for

described, the inventionis not limted to the
ireniplh bing sis eldnimated by erekl foired iakingpdied soldering

within the scope of the appended clains. For exanple,
irceonpgnenidsmehbelnes 3 @ltdehienfoiwand tér efdthess et iG® nozzle

and the soldering iron tip end nenber 53 are not

51| iWAids rox bhayeefRatckseprbauttBrityandubya fedPlESsens an
102 through 107, and can be sel ected and adj usted as

em{geded dePeAGiRBnMBNEA1 R 1M tQf. sol der used or the
pur pose of use (f or exanple, whether the priorities

are | REES- 09 E&Eh%sbemdéfihgt@fﬁez F +RE £4 LT t embr?diment

sol derabi lity) he ceram c heater provi

ab&vECIHHE spiht %rd H? z16%h @a&ééq%e%%ﬁiq'l&t%eﬁgoﬁof&er and

provided to t rlc so eér suckin

o LAERE A B RRECHBY i LBISA 68, Eaifrge soise 1o
h t 51
°°W%%53e%?vva?§ﬁ SBuDRBEPRE) dhPh BTG Akicies, and is
ther. Wien configured_in this manner, a heater
th%% ﬁgaBﬁ?lﬁﬁnﬁﬁFSBQrFP@slﬁ§ebapaC|ty of the heater or

the |ike) can be used depending on the shape or a heat
capati¢ ysintering components 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 soldering iron tip end
member 20 and the soldering iron tip end member 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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of the soldering bit 2 or the suction nozzle 51.

Respective particles used as the sintering base

material and the sintering additive are not limted

to a mxture made by m xing i ndependent particles.

Particles may be alloyed, either partially or

entirely, and particles of the alloy nmay be used. The

neltin rocess or mechanical alloying (MY is
thﬁp’ﬁ%ﬁ“@gbg% TALAST 4594, oF NiRS TN TRO9PMA mE® L(fPr Axample,

can be obvious fromthe descriptions above, the tip
whegheraklie | PRl ebl thes Are Rlacsemn erenrosinn amsistante or

inthat a soldering ion tip end nenber, conprising a
onngeiflepabiildty) .si nt ered body manufactured using the

powder netallurgy process, is provided at the forward

end Dhe eceardmibe e et 5Scproviddd B tHe @M T sdldering
copper alloy, and that the netal particle sintered

irbndyahdesheitelranst W@t &t SMEPLoRTABE td he dNEKELic solder
and cobalt as a principal conponent. Hence, not only

sutRihg iR FPhee! PiREEVESN tHOMaQS BBARYsSHH qﬁ{? M tive
tip for handling solder and inprove solderability~or

emBS8OMERE DI I idwetHET Q% ey I\?%‘?nbé %Jéfgpi%g%?%éering bit

used, but it is also poss e to read

2 &84 efh l§u8{iI)HenéQLg?;%ggopgég%géﬁggngﬁgg te:%?ltagnQ%sety can

suit the respective .
ve SEEPASH 13 YIEANET St AN GNP R o
hed égq{ai.wpﬂmgbiotptoifmum properties (a capacity of the heater or
the like) 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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an electric soldering iron or an electric sol der

sucking iron, characterized in that: a soldering iron

tip end nenber, conprising a nmetal particle sintered

body manufactured using a powder netallurgy process,

Is provided at a forward end of a soldering bit core

made of copper or a copper alloy; and the netal

particle sintered body.has at st. one el e t anopn
of PSR oFef SoRRego e Tas Apdh iRt e cRShoheReE Lh0Te

The tip far handl i ng_sol der accordin% to Claimil, .
sipherefnbotieURefaptphPRRL| ENEi RLEMEDTHARPNS ifade Srickel,

sintering base material or a sintering base materi al
ang@ngohadfnpsr pngringdpaily sompemest .| cHeRCEne nEit jondly is it

particles, nickel particles, and cobalt particles are
pogsiblasta preyenterdényobion hnsedidelr. o thEntipi fof tvandling

handl i ng sol der according to Caim2, wherein: the
solden andtimbrevessdlderahaliityt ori dgsbaderatidriitat thereof

are iron powder having a purity of 99.5% or higher. 4.
whéheleag-free baiddeirndssalsde, aantoridi nig t2l $d aposgivle to

3, wherein: 53 the iron particles used as the

re&d Dl ¢rdvga n i teatidlisibfafite AU1ANG ba ti £6PWRPHISHA that
or carbonyl iron dust. 5. The tip for handling sol der

beS€ GAHid PHelre BB vEkanil of sl dddhmbre¥eiei & effi®sion

netal particle sintered body contains the sintering
of environmental pollutants can be lessened.
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base material at a content of 55%to 99.99% 6. The
tip for handling solder according to any of Clains 2
through 5, wherein: the netal particle sintered body
is made of the sintering base nmaterial and the
sintering additive; the sintering additive includes at
least a first sintering additive; and at | east one of
c1%:9rﬁ’§’?r particles, silver particles, tin particles,
oroh particles, and carbon particles are used as the

firs i nteri.n ddi.ti,ve. 7. The tip for_hand]in .
Sol dbr Tde: EPRobEBeLL, peLalhurel A8 (e Bt ddithe bit of
particle sintered body contains the first_sintering.
an e@atnic gp19esdRdehtoBo® ag18d e6tudg, saldapsugkingiron,
handl i ng sol der according to Claim6 or 7, wherein: 54
charpctentzedngnabiipticve i ncl udes a second sintering
additive; and at |east one of vanadium particles,
ni ola wsebdering esront impakod pambec|, ecomparigningna metal
particles, nolybdenum particles, and tungsten
papiitl elsintarmed dbedyamahnfastared ssihhgra powdeddmetadlurgy
9. The tip for handling solder according to C aim 8,
prodese] nis pheowiried giaat fokeagidnérdcolf ko do lauriaigditheore
second
made of copper 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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sintering additive at a content of 0.01%to 5% 10.
The tip for handling sol der according to any of O ains
1 through 9, wherein: the netal 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

t hi ckness of 200 to 800 m 11. The tip for handling

sol dgr_according o any of_ C ai 1 through 10, .
wher 815 190 BARHTCHET (1993 A5 /1 S3H, b bage material
dengitg o£ ?596 or _higher. 12. The_tip_faqr handling

arQ oPHRFEEREBFAPNGTPE HYWEPT CPRi RETPODY dFgh Fust.
further conprising: 55 a heating el ement that
electrically heats the soldering iron tip end nmenber
via the soldering bit core, the heating elenent being
conf? gdhedtip far henddhiay solder adeerding 4ol dpyiof)Claims
iron or the electric solder sucking iron in a

2 thpvagkahl ewheneén: 13. An electric soldering iron,
characterized by being provided with the tip for

handtheqed@ldparddediedsigtepedyo@f cdd taims kHd6auglbring
12 as a replaceable soldering bit. 14. An electric

base|metesiaki 8¢ ar eBntehar ot 85iszed B . d3s ng provi ded
with the tip for handling solder according to any of
Clains 1 through 12 as a repl aceabl e suction nozzl e.
15. A manufacturing nethod of the tip for handling

sol der ThaCetp HAWnhAadThgClo FieE Hodod Ry ¥ 48y d8'81aims
met hod bei ng
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, boron particles, 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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characterized by conprising: mxing the sintering base
material or the sintering base material and the
sintering additive according to any of Clains 2
through 9 using a binder; formng a green conpact ' by
nolding a resulting mxture to substantially an

i dentical shape with a shape of a soldering iron tip

d hape ; di-ng the sh f th
Sol derenginPertpd YL NG Ade o alftering

- i.Ng; intering the green conpact in a
adﬁ%k£$§?d3?§Ve 56 at nosphere at 800 to 1300C to form
the soldering iron tip end nenber conprising a netal
par tFE1 P hie PHadradinu pantisg ashe ndobdam pgrtimies,
tip.end nenber to a forward end of a soldering bit
tappe LuR@RAE ofc kepp shromizncpapbicies oot ddiem particles,
manuf acturing nmethod of the tip for handling solder
and ctwngshgnt pactaicihess anshaiseidn ast therdetompardintering
sintered body is further shaped by neans of preform
addbtyveg or powder forging at a tenperature of 300 to
500C to formthe soldering iron tip end nmenber. 17. A
manuf acturing nethod of the tip for handling sol der
according to any of Clainms 2 through 12, the nethod

bei n@. THeracherozeHaRd1EAFPELIGRE a¥corddnd'® o Claim 8,
sintering base material or the sintering base

wheé®deii al and the sintering additive according to any
of Aainms 2 through 9 using a binder; formng a green

cong{d nk’é/téﬁ?lﬂ&fgiéléeﬁﬂhﬁgggd%éhw’ %ontains 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 um.

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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to substantially an identical shape with a shape of a

soldering iron tip end nenber or a shape surroundi ng

the shape of the soldering iron tip end nenber by

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

sintering fhe green c act _in a_non-oxjdative 57

2t oS QA 619 HORENS thedneleghaisnldy bepsw thamaldrring
._point of the soldering bit core while maintaining a
1rgPo§épcSHFaﬂﬁmb§FaVéatghﬁoﬁﬁ#@ﬁ@%ﬂﬂ(h%ﬁ|ﬁ9334nih3;heating

end nmenber conprising a netal particle sintered body,
elemgnti ReLRgncondiigured fionda mettachekrtagtheoalecpric

end nenber to the forward end of the soldering bit
sotderinggirdhe omatbleactledtgioretdicdeofsudieing pifon in a

handling solder according to any of Cainms 15 through
refiYacehabilei mannerecti on nolding is used instead of the

pressure nolding. 19. The manufacturing nmethod of the

tip for handling solder according to any of Clains 15

through 17, wherein: a process of subjecting netal

partiz| esn &l e o RRIT 169 ¥ &35 S I b I {0 dM TP We ing

m xi ng using the binder is used instead of the

proveasdwi fRtHd &1 2 @or THENARAY a&&%é?%&@&?&%ugif%%y of

tip for handling “solder according to any o

crafneughtA2oudlensi Bs i Féid i . . ed,
Diounneifonthensl B bl Spl A &1 U FILIEhd ot

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 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;

sintering the green compact in a non-oxidative
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tenperature is set at or above a nelting point of the
sintering additive. 21 . A manufacturing nethod of
the tip for handling solder 58 according to any pf
G aims 2 through 12, the nethod being characterized
by conprising: nolding and sintering the sintering
base material or the sintering base natg;ial agd t he
sintering additive_ according to any of ai ms )
at‘f“ﬂ?%ﬁﬁﬁega? Pep 6Po&é999¢rk€r %&rﬁg thg| soldepingt ixon tip end
essing or hot isostatic pressing to formthe netal
meROF | CPUPELALBPCA PSR PARICAS S HaRas hedy t hend
metal particle sintered body in a shape of a rod or a
fil ah2hRInGeERS r§ MbAeREng| HEeR calp e1p} srasmhax teetaalforward
article sintered body further to forma sol dering
enq? rh a isgldedinenbdit; came nadei 0f ¢oppev|aerd myppean alloy.
tip end nenber to a forward end of a soldering bit
core nmade of copper or a copper alloy. 22. The
manuf acturing nethod of the tip for handling solder

accol6li rMhé ananyf aéterah§eméthodr @¢ghnel t I &Hd¥ MHandling
alloy particles, formed by alloying at |east two kinds

soDdepaadt6t@sngmesgchaiin ¢bes wieedigs the sintering
base material and the sintering additive using a

| t4 C ' a [ , e
e e L Pt EApa bbaY, 1 £BEEpHE Enabda by

me&xPd USF PECHS £ nﬁof&iﬁayoffpgvaia{"sf&égiﬁgogghazgemperature

wher ei n:
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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particles having a particle size of 200 gmor snaller

59 are used as the sintering base naterial, the

sintering additive, or the alloy particles. 24. The

manuf acturing nmethod of the tip for handling solder

according to Claim 23, wherein: particles having a

particle size of 50 pmor smaller are used as the

sintering base jmaterial, the sintering additive, or _
atppspPhers, ap899 G o highemandnatif @tk lon andtelduing point

the tip for handling solder according to Caim 24,
°fmﬁlé?e?ﬁ?dﬁ5FP9cPé§ fe¥enyhalgapeistaisiing ¢ clegs mantact

smaller are used as the sintering base material, the
statat ke fRrmdhe iseldepning Heren |thp wad imember 2@mpiising a

manuf acturing nethod of the tip for handling solder
mefat @alf titcle sdindienedb bodyer and: sinmulbafiéoes pgi tjeimbng the

are used as the sintering base material, the
solderingnjradditiipvendomenmberaldcoythEarioresd &9d 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. Amanufacturing 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;

pPlastically processing the metal particle sintered body
in a shape of a rod or a filament:

machining the plastically processed 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 handling
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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are used as the sintering base material, the sintering additive,

or the alloy particles.

24. The manufacturing method of the tip for handling
solder according to Claim 23, wherein:

particles having a particle size of 50 um or smaller are
used as the sintering base material, the sintering additive,

or the alloy particles.

25. The manufacturing method of the tip for handling
solder according to Claim 24, wherein:

particles having a particle size of 10 um or smaller are
used as the sintering base material, the sintering additive,

or the alloy particles.

26. The manufacturing method of the tip for handling
solder according to Claim 25, wherein:
ultra-fine particles are used as the sintering base

material, the sintering additive, or the alloy particles.
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