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BACKGROUND OF THE | NVENTI ON The present invention rel at eg P COFE;
fret hod for -bonding a nenber having netal wth another nenber having netal

or another metal material by using a Tiiler material, without wusing a

fluc More spgcifiab Yo hb‘imm‘ée'lt iMHMEEH qtmﬁmmmx hod for
preventing the neta ' ng aring preservation of the
menber havi ng netal, andlnﬂa¢gnn¢unpbgpdrng Qﬁvnhglounber having netal to
the other menmber by wusing a filler material possiblé, wthout using a
flux. In nore detail, ‘'this invention relates to a nethod for bonding

el ectronic parts, which is appropriate for the bonding of electronic parts
by using a filThe présent| invedtibhchelatesotbcaapethed fhenbapddngng an

el ectronic part on a substrate. When a nenber including metal, such
as var|oumawqushaVIDQID@taanétbaﬁngthﬁg wepbssdhayingr matalngr
preservation or transportation, metal portion is easily qgxjdized, and

t he neta#nehh¢§c@eﬁﬂllmé§e€§§érbﬂ Mﬁﬁﬁgaﬁ silden mpterighe owikbouk, | deo
| ayer is fornmed in_this way, it beconmes difficult to bond the netal
portion o#SiRgsan€IBEr to the other netal material or other nenber having

metal by SOlde@gFgegéecigicagly, thisAE%%Egtqglyreiaggit kué ﬂ%%hg%?%0&§ed

to renove the
preventing the metal from being oxidized during the

preservation of the member having metal, and making the

bonding of the member having metal to the other member by

-,
£,

using'a filler material possible, without using a flux.

In more detail, this invention relates to a method for
bonding electronic parts, which is appropriate for the bonding
of electronic parts by using a filler_material, aﬁd which is

to be applied when mountihg an electronic part on a substrate.

When a member including metal, such as various kinds of

electronic parts, is expoéed to air during preéervétion or

e

transportation; the metal portion is easily oxidized, and the
metal surface will be covered with an oxide layer. Once the
oxide layer is formed in this way, it becomes difficult to
bond the metal portion of this member to the other metal
material or other member having metal by soldering or brazing.
Accordingly, a postflux has been used to remove the oxide
layer on the metal surface. This postflux is a compound
containing a halogen activator, and is an agent which is
capable of removing the oxide layer on the metal surface when

it is applied to the member to be bonded by a filler material.
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Jayer on the netal surface. This postflux is a conmpound containing a

hal ogen activator, and is an agent which is capable of renoving the oxide
l-ayer on the netal surface when it is applied to the nmenber to be bonded
by a filler material. ' - 2-

However, there are sonme defects in the application of a postflux to

el ectronic parts, such as the corrosion of the netal portion due to

hal ogen conpougdweVairsh theFei Arensbhe deFleditsPdh! ithe @pplieatiient oMis
parts, and the deterioration of electrical insulation of the electronic

parts. postiiakeftor elecitrbadchpattacCatwh ast dhel earriosdon edt rohe C

parts with a solution containing an organi c hal ogen based solvent, such as
freon, ormetalr par¢éiant idue Zgehhalogen compomnds whiicht aemadnogp dfhecl eani ng
el ectronic parts also has the follow ng defects: First, hal ogen
based sol metad pocitian bfedhec edporronic pants. ngnds the dedemioratdane,
tri hal oet hane and trihal onethan have a problemthat they may destroy an

ozone | a9&r edpctrdcads dpsulatdopa off ey cd egiFonrde PaTtFese hal ogen based

solvents is linmted or is going to be limted by internationgl treatjes.

Secondl y, whenToeESdPES: e PPGnP@eﬁaPﬁ§ﬁﬁﬁﬁF$1?ﬂﬂ4;ﬁ351éﬁﬁmﬁiﬁqﬁqﬂfﬁf
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solvent, such as freon, or a surface active agent._

(: - However, the technology of cleaning electronic parts also

| has the following_defecté:

First, halogen based solvents such as freon compounds
including trichlorofluoromethane, trihaloethane and
trihalomethan have a problem that they may destroy an ozone
layef of the earth. The manufacture andluse of these halogen
.Sased solvents is limited or is going to be limited by
international treaties.

Secondly, when cleaning électronic parts with a solution
contéining a surface active agent, the wasteuwater'containing

€  heavy metals and organic substances must be treated. It is
also necessary to dry the electronic parts, thereby increasing
costs. |

Based on thé'above-described background, a flux
containing a small émounf'of halogen has been suggested. For
example, in the Japanese Patent Laid-Open (Kokai) Publication
No. 1991-161191, a flﬁx containing organic solvents,
éolyhydric alcohol, organic acids, and organic halogen
activators, with the intention ofrdecreasing the content of

the halogen activators, is described. By using this flux, it



.material .

ear56=necessary to dry the electronic parts, thereby increasing costs.
Based on the above-descri bed background, a flux containing a small anpunt
of hal ogen has been suggested. For exanple, in the Japanese Patent
Lai d- Open (Kokai) Publication No. 1991-161191, a flux containing organic
sol vents, polyhydric alcohol, organic aci4€d3+ and organi c hal ogen
activators, with the intention of decreasing the content of the hal ogen
activators, 18 pessibbedtoByestrigtt the amounti pf the remaining halogen,
-3- is possible to restrict the amunt of the remaining hal ogep, after
bondi ng wi t BEteF | Pendingcwith atfillercmateriaif ete] 14r bodinch’ oml léss to
omt the cleaq&ngagf the electronic parts after bonding with a filler

ang £ hkP . omht, Ehescleaping; pEi She pleFErRpicspardsr afasaut

Gonsists csoteerbtace EPERaR meBRRIANL of rosin. o Howsver. this
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hal ogen and dd¢ whidiRecdhsisES essentially of an alcohol solution of
rosin.

(a However, this type of flux has the following problems:

'First of all, by using the R type flux, the flux may
penetrate into nhe electronic parts and may hinder the
electrical characteristiqs of the electronic parts.

There are other problems concerning both the flux
containing a small amount of halogen and the R tfpe flux.as
follows: .The power of these fluxes fo remove an oxide layer
over the metal surface is small, and therefore, ponplete
bonding cannot be attained. Also, thé bonded strength turns

~ out to be differenf for different electronic parts.

Qf Under these circnmstances; it has recently been attempted
to place a métal member to be bonded in a container together
with a drying agent, or to replace the air in the container
with inert gas. However, it is.not easy to completely replace

.;he“air in the container with inert gas such as nitrogen and
argon gas. Efen if'the'air replacement is completely done,
oxygen and moisture penétrate through the packing material,
which composes the container, into the container, and the
oxygen content and the humidity within the container increase,

causing the metal surface to be oxidized. It is also



follows: The power of these fluxes to renpve an oxide |ayer over the

metal surface is small, and therefore, conplete bonding cannot be
dttained. Also, the bonded strength turns out to be different for
different el ectronic parts. Under these circunstances, it has

recently been attenpted to place a netak-nenber to be bonded in a .
container together wth a drying agent, or to replace the air in the

cont ai nerdiffibulgetd gamovEooRygen withinnthecasytaineenpiyetigliygr apl ace
the air in the container with inert gas such as nitrogen and argon.gas.
Even i f t&eyang agph&cenent is conpletely done, oxygen and noi sture
penetrate through the packing material, which .conposes the container, into
t he cont ai ner ; Aaadrdhnglyxygefilusnhast tanbet ngeflubhdprdeni thi nempve an
contai ner increase, causing the netal surface to be oxidized. It is also
-4-  di ffeside %GYPEnﬁbécbxggeﬁOWFﬁi Rvere thensurfareppfushagmatadr yi ng
agent . Accordinglﬁﬁea flux has tg be used in order to_renpve an

oxi de | ayRFefRF¥Rd; in; shregoBFaineke sHPMEVETof STRESN Bt YFablreldinFedsSin t he
contai ner. However, .since aaﬁiable fl ux igF&one con%aining a smal | -~ anpunt

of hal ogeAP8cEPRERGRLRG, anFmafd) ggeHnt. PE, BadPgen ASEEVEEPER OFi PP remmi ns
t hat i . h t .Ga i.Ci d
at ihe chatSasa ¥Rk BERErR)C oHE, BroblenlEe il Rhalfial bk LR but gl DV
material §3ybpSHLEECLAB! metal surface cannot be sufficiently removed at

- the end, and the bonding of the member including metal by a
\

filler material is insufficient.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a
method for bonding a member having metal with ahothe: member
having metal or another metal material, without using flax,’
which allows for the definite bonding of the member having
metal by a filler material.

(i' | Another objéct of the present invention is to provide a
method.for Son&ing an electronic part on a subétrate by a |
filler material, without using a flux, which results in
superior electrical characteristics of the electronic parts
after bonding. -

The present inventiqn is éharacterized by the method in
which the member having metal material is preserved in a
hermetically sealed manner in a container with low gas
pernmeability together with a rust-proof agent packet which

absorbs oxygen, moisture and acidic gas. The present



.SUMVARY OF THE | NVENTI ON ' One object of the present invention is to
provide.a nethod for bonding a menber having netal w th another member
having netal or another netal material, w thout using flax, which allows
for the definite bonding of the nenber having netal by a filler material.
Anot her object of the present invention-5%-to provide a nethod for bonding
an electronic part on a substrate by a filler material, w thout using a
flux, whi dRvieddidions slso presends dibhee tiammetisimol ey ictides lefydheon the

el ectronie parts after bonding. The present invention is

char act er PG I PUTH@G% Ofo dhien Dealc emhe b areranrigardihe rl]!l?lﬂzmi‘ al is
Der moabi | AL B AL MaFeRIaL oo FIHRSTARKG WAGRELIRO AL oxygen
o1 e BN Sl Borll e 3o aranren pntadl S el S
oxygen,  orscor s, A SHabidy Ind Fdihe 'Ok TR SRS IRIA . gas
co- exi st Smedad, eRathht! 1RGNl 33 the menber having
Under the present invention, the wettability of the metal

surface against a filler material is improved, and when
bonding the member having metal, the use of a flux may be
onmitted.

| Now, the filier material used in the present invention -
comprise a metal to be used for the purpose of bonding two
metals, which bonding comprises at least one of soldefing and
brazing, and filler material has a melting point lower than
the melting points of these metals. Specifically, the filler
ﬁaterial comprises a sglder or a brazing filler mgfal, or a

combination thereof. As used herein, if the melting point is

lower than 450°C (preferably 130 to 450°C), the filler

]

N material is considered to be the solder metal, and if the
melting point is higher than 450°C (preferably 450 to 1300°C),
it is considered to be the Bfazing filler material. The
brazing filler material may comprise at least one of Cu alloy,
Ni alloy, Ag alloy and Pd alloy.

The member having metal may be any and all kinds of parts
having metal materials, and also be simple metal substances.

As for metals to be bonded, any metals which can be
‘bonded by a filler material may be used, such as copper,

silver, iron, zinc, lead, tin, nickel and gold. An alloy



Jret-al, without using a flux. Under the present invention, the
wettability of the nmetal surface against a filler material is inproved,
and when bonding the nenber having nmetal, the use of a flux may be

om tted. ' Now, the filler material used in the present invention
conprise a netal to be used for the purpése of bonding two netals, which
bondi ng conprises at | east one of soldering and brazing, and filler

materi al kentaimdng riyo emmong\dindsm et m%zesmmqwglsmam @lfo e psed.
nmet al s. ecifically, the filler material conprises a soﬂ&sr or br azi ng
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bonded, any a sfmhic ( _ y atfiller material may be used,
such as CpReloxidd |1¥fer ldod endbYes |18 bdddind WK Us Y HF1AN al | oy

-6- contalning two or nore kinds of these netals may al so be used.
material, without using a flux.

A preferabie example of the member having metal of this
invention is an electfonic part. The electronic part is
essentially composed of metallic and plastic materials, and
the metal portions are bonded with other members or metal
materials by soldering or brazing. Examples of the electronic
parts are basic elements and wiring substrates.

As basic elements, electronic pafts such as cables,
resistors, capacitors, rélays,.semiconductor deQices,

. waveguides, and combinations thereof may be liéted. These
electronic parts are bonded to the metal portions of wirihg
Qeﬁ substrﬁtes by using a filler material, thereby mounting the
electronic parts on the wiriqg substrates. A wiring substrate
is made by forming metal foil, such as copper foil, into a
paftern and laminating such pattern on a plastic layer. 1In
some cases, this wiring substrate is further gilded with
silVer, tih'or sol&er, or is coated with a preflux of whicﬁ
tﬁe main components are rosin, polyester resin and the like.
The present invention may also be applied to solder

metals or brazing filler metals themselves. These filler



_\Wheh .oxygen exists, an oxide layer is forned on the surface of these
nmetals,.and it is assuned that the formation of the oxide |ayer may be
pronot ed by the existence of noisture and corrosive substances such as
sul fur compounds and hal ogen conpounds. The present invention prevents the
formation of the oxide |ayer and enabl e3-t he bonding by using a filler
mat erial, wi thout using a flux. A preferable exanpl e of the nenber
havi ng nematevialki wayi becdni enpowder erectreem fopm t . Thise geladat sdiziec ofar t
is essentially conposed of nmetallic and plastic materials, and the netal
portions the pewdezywmewkad: Asr l@ekpe7Oloy om arefezablyald IHe S8Mgering or
brazi ng. Exanples of the electronic parts are basic elenents and w ring
'substrat es. The R§°E&§|€°§Féﬁ§ﬁ?§ aeF@&FFBFPefp&HF§tsG@HP§§s@§bP€S
resistors, EaCI ors rela o nduct r Vi C waveg ildes and

cgnbl nat:Bﬁgg Ref 5?:-1?&9% abehy, W FPE F?°P‘§PF Peaba'rfaed to.
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Lher oby nGBRALESSR, Oand] %ﬁ.a@?%a%%s%%X#H“%@%.rﬁan'gus% yBicR 4 i S i ng
substrateg abga%ads bXbLQE: gaﬁsttabn& oxg?é N BacCaARe' b3islture 58 '

pattern an na I Ng Suc ttern Cc Iayer n sone cases _
Lhis wiriggrelsveakibktahbebheuch! hicdutitul ctiblfhds! BRaOhaldgder, Of is

coated with a preflux of which the nain conponents are rosin, polyester
resin andcbligotthid8.: The present invention may al so be applled to
solder netals or brazing filler metals thenselves. These filler

(g ' The packet containing the rust-proof agent is placed in a

preservation contéiner having low gas permeability or
preferably having gas impermeability, together with the member
having ﬁetal in a hermefiéally sealed manner, and then the
rust-proof agent absorbs oxygen, moisture and corrosive
substanceé within the preservation container to make the
oxygen content 0. 5% oi less, or-preferébly 0.1% or less, in

. order to maintain'an'atmosphere in the hermetically sealed
condition in a state where no oxygen actually exists, which

| inhibits the oxidation of the metal. Especially, the

Q?' oxidation of the metal may be inhibited by removing moisture
and corrosive substances such as sulfur compounds and halogen
compounds in the container, which are known to promote the
oxidation of metals, within 5 hours, and by removing these

| substances which permeéte into the inside of the container.

If the speed df oxygen absorption by the rust-proof agent
packet is slow, the metal sometimes becomes oxidized before a
state of no oxygen in the container is achieved. On the other
hand, if the speed of oxygen absorption'is too fast, while the

rust-proof agent is being used, the loss of its oxygen



-7+ materials may be in a powder or creamform The grain size of the
powdery netal is 10 to 70[err], or preferably 10 to 50[err]. The
packet containing a rust- proof agent conprises an oxygen absorbing-agent
whi ch easily absorbs oxygen in a dry condition, and preferably an oxygen
absor bi ng agent which is capable of abs®#bing not only oxygen, but also
noi sture and corrosive substances such as sul fur conpounds and hal ogen
conpoundsabsorbingheapaekty b®ntheatihpdt ke thetaprobecegentgreaplasdd in a
preservation contai ner having | ow gas perneability_or preferably having
gas |nperﬁ%%bﬁ????atiﬁbe?ﬁeFeﬁFtheFﬁ@eﬁeﬁBBFtaﬁﬁ%FﬁgdﬁﬁtEP thegexposure
hernetical ly seal ed nne[ and then the ent sor bs,oxygen,
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conmpounds 1 n the container, which are known to pronote the oxidation of
netal s, vaétaal by heshfevesdabytatgvyEnto! 62¢: ﬁensubstaeCﬁstMnca pangeat e
into the inside of the container. . I f the speed of oxygen absorption
by the ruftomr2dhioagerito Padigs, | 6rsppeferablyeBahoapsetbnBsdhgspnos
oxi di zed before a

more preferably 5 hours to 2 days.

N .
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The above described rust-proof composition contains an
unsaturated fatty acid compound, or a combination of an
unsaturated fatty acid compound and a chain hydrocarbon
compound having unsaturated groups, such as unséturated
aliphatic hydrocarbon as the main component for the reaction
of oxygen absorption.

It is preferable that the rust-ﬁroof composition contains
at least one of an oxidation promoting substance, a basic
substance and an absorption substance, other than the above-

mentioned main component, that is, an unsaturated fatty acid

compound, or a combination of an unsaturated fatty acid
compound and a chain hydrocarbon compound.

The unsaturated fatty acid compound used herein is at
least one of an unsaturated fatty acid having 10 or more
'carbons, an ester of such unsaturated fatty acid,’ aﬁd a salt
of such unsaturated fatty acid. Exgmples of the unsaturated
fatty acid compounds are: unsaturated fatty acid such as oleic
acid, linoleic acid, linolenic acid, arachidonic acid,

parinaric acid, dimer acid, 1lithinolein acid, ricinolic acid;



Sstat'e of no oxygen in the container is achieved. On the other hand, if the
speed of oxygen absorption is too fast, while the rust-proof agent is
bei ng used, the loss of its oxygen absorbing capacity by treating
in the air becones great and the generation of heat becones substanti al
due to the exposure to atnospheric air.-gtherefore, as for the.oxygen
absorption speed of the rust-proof agent packet, it is desirable to

achi eve aeptidrad off these narssoarytddrfdtey rasid priwts agehtoils absorb
oxygen in the hernetically sealed condition until it actually.achieves a
state of conbaigdmg tthdse wstersa amdgeetdl csaltsicf sthe dbakey's, or
preferably 3 hours to 3 days, or nore preferably 5 hours to 2 days.

The above Wnsadynated LAty @gidonposition contains an unsaturated fatty
aci d conpound, or a_conbination of an wunsaturated fatty acid conpound and
a chai n hydr oc o FhaichhIARPIARRR CoRRARA RAVIRS HRSatyKated groups

unsaturated aliphati.c drocarbon as the majn conponent for the reaction
of oxygen %%%q%.hy‘ﬂ}gca’i O vﬂ?iﬁ%ﬂ%ﬂﬁ e{&%‘i e (GRERIPY AR has
conposition contains .at |east one of ‘an oxidatio r ting, suhstance, a
basi ¢ suSBta ke BEP ARSHEHHID TRURT ARG B TS ie Poiiiag frtvees
nment i oned ' 0 t ' S t. ' onpound, or
a conbi natleli?nrzzgl an l%sdrgféedﬂf%t@y %igi%ﬂj%%ﬁn%gugn% élgn]ﬁlézgho;n

hydrocar bya,GU/HAYWE of such a chain hydrocarbon. This derivative has a

<a substituent such as hydroxyl group and fofmylugroup. Examples
of the chain hydrocarbon having unsaturated groups are
‘oligomers or polymers of butadiene, isopreéne, or 1, 3-
pentadiene, and squalene.

A preferable embodiment of the main component of the
rust-proof composition is a transition metal salt of
unsaturated fatty acid,.or.é mixturéxof the transifion metal
salt of ﬁnsaturated fatty acid and an unsaturated fatty acid,
or a mixture of such éompouhds and hydrocarbon polymers having
unsaturated groups. However, contamination of the main |

(:' component by impurities is acceptable as long as the
objectives of the present invention can be attained.

An oxidation promoting substanqe serves as a catalyst in
the reaction of the main cqmpbnent to absorb 6xygen. Examples
of the oxidation promoting substance are compounds of
transition metals such as iron, cobalt, chrome, copper and
nickel. Exzamples of the transition metals are: inorganic acid
salts such as sulfuric acid salt, hydrochloric acid salt and
nitric acid salt; organic acid salts such as fatty acid salt

and unsaturated fatty acid salt; and amine complex of



.The unsaturated fatty acid conpound used herein is at |east one of an
unsaturated fatty acid having 10 or nore carbons, an ester of such
unsaturated fatty acid, and a salt of such unsaturated fatty acid.
Exanpl es of the unsaturated fatty acid conpounds are: unsaturated fatty
acid such as oleic acid, linoleic acidl1d+nolenic acid, arachidonic acid,
parinaric acid, dinmer acid, lithinolein acid, ricinolic acid,

-9- est etragsithenemetedsur afdd isaprefesiadlef dos mixd thiel oxidartismmi ng
these esters; and netal salts of t.he above wunsaturated fatty acid.

The chai nPRPBPEARELEHPESARSENY iRk the Mada Fompeaegtoeanalily. o dhe n

hydr ocar bon, whi.ch has 10 or nore carbons and_has_, one or nore unsaturated
groups sufFidetignpPropgtipraysybehense descrdbed,bersin mey bey ipe

ol i gomer aqr _polymer or _derivative of such a chain hydrocarbon. This
derivativg°ﬁ§s°§ asﬂﬁ§?#tﬁ§h? 8dic PﬁsuﬁfﬂFﬁﬁﬁte%r3@§¥3hﬁcﬂgrHf@dgﬁﬁuﬁhe
Exanpl es _of_the ch inthydrocarbon havi ng unsaturated groups are oligoners
or polynewglgfcﬁﬂPg Fene, i soprene, or 1,3- pentadi ene, and squal ene.
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conposition is a transition neta unsaturate y acid, or a

m xture OggbgﬁahaégsEghﬂnageEﬁhfuiaEBmBBuHB§a%5HaES§oE%htEoﬂ&kﬂnﬂgg an

unsaturated fatty acid,

which diffuse through the preservation container, and acid
(acidic) substances which are generéted by-the oxygen
absorption reaction of the above-described main component.
There is no special limitation as to the basic substance to be
used as long as the above-described purpose is achieved. As
preferable basic substances, at least one of oxides,
hydroxides, carbonates and organic acid salts of alkali metal
or alkaline earth metal, and.organic amines should be used.

An absorption substance absorbs moisture, and more
preferably absorbs even acid substances. The absorption
substance serves as a carr;ef whicﬁ holds the main component,
k' extends the area contacting oxygen, and increases the speed of

oxygen absorption. As the absorption substance, at least 6ne
of paper made of natural pulp, silica gel, activated.carbon,
zeolite, diatomaceous earth, and activated clay should be
used.

A rust-proof composition contains a main component, an
oxidation promoting substance, a basic substance and an-
absorption agent as described above. The proporfion of the
respective components against 100 parts by weight of the main

component is preferably within a range of 0.0l to 10 parts by



or a mxture of such conmpounds and hydrocarbon pol ymers having unsaturated
groups. .However, contam nation of the main conponent by inpurities is
acceptable as long as the objectives of the present invention can be

at t ai ned. An oxi dation pronoting substance serves as a catalyst in
the reaction of the main conponent to akbb+tb oxygen. Exanples of the

oxi dati on pronoting substance are conpounds of transition netals such as

i ron, - cob¥rdghihodmthec oFidation paiosicdiingemhsitancel tlheéot 1A pamtstet al s
ar e: |nor%an|c acid salts_such as sulfuric acid salt, hydrochloric acid

salt and PF] P"Fiigh&cﬂf §9I°t bagigasubstanges alans §}9cﬁi°a§-0029t PATAS dPYtsaI t and
d I transition
ﬁgf:fgratedég té#i% FBrR?E°Pﬁ§d%%(K) ex Bronoting subst ance gﬁah t he
[ Th t t bst ance descri be erein
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corrosive substances SUC as SU| COI’TpOU CO
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substances which are generate oxygen absorption reaction
above- deSEﬁHbQﬂenﬁhapéoﬂHQnBEtadJEQ%E@ %80 aSB2aial Ehﬂh@%tbgnsﬁﬁekpaghe

basi ¢ substance to be
appropriate.
The above rust-proof composition is provided as a packet

-which is wrapped with a packing material having gas

permeability, that is, having an oxygen permeation speed of
1000 mlﬁf'atm'Day or more There is no limitation as to the
material and construction of the gas-permeable packing
material and the packet. For example, the packing material
may be composed of a base material such as a sheet of paper,
non-woven clpth,vporous.plastic film or sheet, or a laminated
layer of two or more of these materials, and the peripheries
of the packing material are sealed by heat.-

(”- * - The packef containing the rust-proof composition which is
wrapped with the packing material may be double wrapped with a
gas-permeable packing material, of which the oxygen
.permeability is 1000 ml/m’- atm'Day or more and the water vapor
permeability is 1 g/hf‘Day or more, and with a’gas-permeable
packing material which has 50% or more of the collectibn'
efficiency of dust in the size of 0. 3pm or more when air is

rermeated through said material.



wused as long as the above-described purpose is achieved. As preferable
basi ¢ substances, at |east one of oxides, hydroxides, carbonates and
organic acid salts of alkali nmetal or alkaline earth netal, and organic
am nes shoul d be used. An absorption substance absorbs npisture, and
nore preferably absorbs even acid substl®@ices. The absorption substance
serves as a carrier which holds the main conponent, extends the area
contacti ng oxyfaereahs naclimitatinp apedd the skhegenofbsbepabowe-As the
absorption substance, at |east one of paper made of natural pulp, silica.
gel , actidetenibadppacketeobitea gmaldrhagogbarsartf, shaatashapet ot el ay
shoul d b;? gsed. A rust-proof conposition_contains a main conponent,
an oxi dRILREPF PRTERAGE SHBE BAcListed a5 cexaBRlancef afiBeafhamBsor pt i on
agent as descrj bed above. Th@ grogortion of the resgective conponent s

ey 3?
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rust-proof conposition, and the shape nmay be adjusted Tnto a grain, fabl et
or sheet plastic or metal may be used. It is preferable for the gas- ,
(“ impermeable container to have a speed of oxygen permeation of
) 5 ml/Day or less, or preferably 1 ml/Day or less, per volume
of 100 ml, and the speed of moisture permeation of 5 g/Day or
less, or preferably 1 g/Day or less, per volume 100 ml.
Examples of the materials composing the container of the
present invention are: a case made of synthetic fesin such as
polyethylene, polypropylene; nylon, polyester, vinyl chloride,
polystyrene, and polycarbonate; or a bag havingla laminated
construction of films or sheets of vinyl chloride, vinylidene
chloride, nylon, polyethylene, polypropylene, polyester énd
(;5 the like. When a plastic film or sheet is selected, aluminum,
silicon dioxide, selenium diqxide or the like is deposited on
the surface of the plastic film or sheet in order to enhance
the resistance to gas permeation. Moreover, a metal foil such
as an aluminum foil is sometimes used by laminating it over
the plastic film.
Furthermore, as the gas-impermeable container, there is a

metal can made of iron, tin plate, stainless or aluminum, and

a plastic packing material may be used for the metal can.



appropri ate. The above rust-proof conposition is provided as a packet
which is wapped with a packing material having gas perneability, that is,
havi ng an oxygen perneation speed of 1000 m/nierr] atm Day or nore.

There is no limtation as to the material and construction of the

gas- pernmeabl e packing material and the-p3eket. For exanple, the packing
mat erial my be conposed of a base material such as a sheet of paper,
non-woven cl ot Bt dor dlesigtabie ctqd treat theamaterials agethifar #%léla%'f t wo
or nore of these materials, and the:Perlpherles of the packlng mat eri al
are seal edmpermasble contajpen & %ﬁ%l%‘@a‘ﬂ% ARG RAFIRFt i on
which is wapped with the pacmR#LnnteH_ be double wrapped with a

237 per meabl e REIAGH IR |E?e i %? ¥ 1000
t 1
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when air i's perneate roug mat e
-12- Pigi% 2 s et |Gk GRetfl (B AIGRE Ofnd NSo PR GretdlESES | bed
packet , a sma bag shape, a sheet shape or a blister package may be

l'i sted aS wam&dﬂsnﬁ Bd'& Q{'&ﬁﬂal solde? &EFoy, "N GHE Fo Bt @i Beranised for
the preservation of

alloy containing tin, and more preferably be an alloy of tin
and.lead with the ratio of tin contained being 5% to 95%.

Solder cream made by changing the powder of the solder
component into a paste form'may be used. in this case, the
solder cream is applied on a wiring substrate, and is heated
by infrared rays up to a temperature of 200°C to 300°C.
Method of heating fof bonding includes infrared radiation,
radiatién of lazer beam, application of heated gas,
compressiﬁn of heated metal plates, application of ultrasoﬁic
wave or combination thereof.

The present invention is further characterized by the

(; method in which the rust-proof composition and an organic

compound, which has at least one of carboxyl groups and
aldehyde groups and which has 4 to 10 carbons, are placed in a
cbntainer in a hermetically sealed condition, and the bonding
of the metal material preserved in the container is conducted
by ﬁsing a filler material.

By previously making the organic compound having carboxyl
groups or aldehyde groups and haviﬁg 4 to 10 carbons co-exist
with the member including metal, compared to the case in which

. only the rust-proof composition co-exists with the member



an electronic material in the present invention is less perneable to air,
or preferably is inpermeable to air. For exanple, a bag, case, can or the
i ke made of gas-inperneable plastic or nmetal may be used. It is '
preferable for the gas- inpermeable container to have a speed of oxygen
perneation. of 5 nm/Day or less, or pretdfably 1 mi/Day or |ess, per volunme

or teflg?alﬂ‘l Snplgeng St i oRRR S GOB dots B el nd”

mat eri al s gconposi he cont ai he f, th . ] ' :
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When a pl ic fi eet 1s selected, alumnum silicon dioxide,

sel eni um 'ewld%ﬂeff&.' i khd Si\eI086 £ € loPNthi b6l S €ln Beliwve! et C
filmor sheet 1 n order to enhance the resistance to gas perneation.

Mor eover, g iPt@id Gid1ndukdy ffprovel tiie ngualidty ¢Ff thentetels siwefady
laminating it over the plastic film Furthernmore, as the

gas- i nper i@al)| s o , faditl btase atheebahding nelie ©¢ themghtivhatate,
stainless or alumnum and a plastic packing material may be used for the
met al can.this mechanism works to make the surfacg3of the base metal
wettable against the melted filler material and enhances the
bonding properties of the base metal to the other metal, as-

the thin film of'the organic compound creates a reductive
atmosphere due to heat generated while bonding, or as the

oxide layer is removed.

When the number of carbons contained in the organic
compound having carbozxyl groups or aldehyde groups exceeds 10,
a-necessary concentration sometimes may not be attained and
sufficient effects may not be obtained to prevent oxidation on
the metal surface. Therefore, the number of carbons in the
('“ organic cbmpound should preferably be 10 or less. When the

number of carbons in the compound is 3 or less, the
concentration within the hermeticélly sealed container becomes
high, and the metal surfacé sometimes suffe;s discoloration.
Accordingly, the organic compound having carboxyl groups or
aldehyde groupé should have 10 or less carbons, and preferaﬁly
it Should have 4 to 10 carbons. For example, ah organic

compound with little volatility, such as perfume, may

preferably be used.



It i's.desirable to treat the materials used for the gas- inpermeable
container to elimnate static electrical charges. According to the
present invention, it is possible to performthe bonding by heating and
melting a filler material such as a solflﬁ‘3 metal and a brazing filler
metal, w thout appl y| ng a flux over the tal surface. -The solder netal to

be used may be n f r be_an IIo

containing ti nA% e prg:fer?ﬁy de%a% oait gfea?/slt on% (?ﬁa with the
ratio of tJ alfﬂﬁ%g' | % by changi ng
t he povvder fb%(%?l ggea(%?rr%c?ﬁfeen I nt oroe;mpsasaé::‘gi glqu ?/iml}legaﬂ'?ed In this
case, the . 39diy, WCAWadst R 'oeidt‘i{é 3fd’!lrdvﬂﬂ1%5 &’)[ err] C Met i %fd by

infrared rays up to a tenperature of 200[err|C

heating f ompRHdA) rait bl sdd)f I VabdRAl 7l ifid nfaddibd a1 P fadbdzideam
application of heated gas, conpression of heated netal pl.ates, application
of ultrasoni c Byamples ofraliyhatid kerrtdxylic acifhane:edertyrity edidn i s
further characterized by the nethod in which the rust-proof conposition
and an or ggd)¢ Smmpumnacidhi (@f)hamadieieastidnC4)f, dadrmnilc graids(Ghd

al dehyde groups and which has 4 to 10 carbons, are placed in a container
i.n a her nveileaily asdal e@dondaproic antd h@ﬁion(ﬁn@thﬁc tEed dret@) ,mat eri al
preserved in the container is conducted by using a filler naterial

By previ 06§P}'Yr¥d+ﬂ ®Fitdh (G g a Pied TR RF i ‘@%car%(ﬁapr&ﬁbmﬁldor

al dehyde gra s and having 4 to 10 carbons co-exist wth the nenber

I ncl udi ng conpared'to the case in which only the rust-proof

qonposi tion COE? Uri1eeoe! dribhali® Yarboxylic acid are: benzoic acid

(C7), salicylic acid (C7), vanillic acid (C8), anisic acid
(C8), phenylacetic acid (C8), phthalic acid (C8), cinnamic
acid (C9), trimellitic écid (C9), veratric acid (C9), and
pyromellitic acid (Cl10). .

Examples of aliphatic aldehyde are: butyraldehyde'(c4),
crotonaldehyde (C4), valeraldehyde (C5), hexylaldehyde (Ce),
heptylaldehyde (C7), octylaldehyde (C8), nonyialdehyde (C9),
decylaldehyde (Cl10), citral (C10), citronellal (C10),

(7 dihydroxycitronellal (ClQ), peri;la aldehyde (C1l0), and
cyclocitral (Cl10).

Alicyclic compounds are ;lso included iﬁ the above
aliphatic compounds.

Examples of aromatic aldehyde are: benzaldehyde (C7),
salicylaldehyde (C7), anisaldehyde (C8), wvanillin (C8),
homoanisaldehyde (C9), ginnamaldehyde (C9), cuminaldehyde
(C10), methylhomovanillin (Cl0), and methoxycinnnamic aldehyde

(C10).



-14-" including netal, the organic conpound acts to facilitate and ensure
the bonding of nmetal. The organic conpound transpires by being previously
caused to co-exist with the netal naterial to be bonded, and forns a thin
filmover the surface of the netal naterie%. The inventors of this

~invention believe that this thin filmmy Tnprove the quality of the netal

f d, th faci | t jng.. It i,s thought that .thi.s
ﬁgghgﬁfs ma\r/]\m ks ?%%Er{%rkgrtehgl%s 3 %?gglop%tnﬁ'%a%%sne s’alto v‘vzg’tet %{)irén d‘d‘ai%cq he
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oxi de layer is renoved. en the nunber of carbons contained in the
organi c cowmehne¢hbametglchaktexialgaad iy misishrdo gt Packreds 1Eor a
- necessary concentration sonetines nmay not be attained and sufficient ]
ef f ect s myeramphe, olitaisepossipley da sediedstt isomethod lef Meitalindmg athe
Therefore, the nunber of carbons in the organic conmpound should preferably
" be 10 or | eoxganhencompoundniioy the comiminem, tseparatedyndrom Ther ruests, -
the concentration within the hernetically seal ed contai ner becones high,
_and the net BFoQ#r pgertspackeifes ands taus igig ddieoongapic campouaidngioy, t he

[ d havi car boxyl roups or al dehyde groups shoul d have 10
g:gﬁggg gg?@gﬁgyiagéggggfgpgbpéntginé%. Alternaéévef%, f% is also

possible to mix the organic compound consisting of aldehyde

-

b |
N group with the rust-proof composition and to make them co-

exist in the same packet. The organic compound shoﬁld not be
mixed with the rust-proof composition, if they react eagh
other.. It is also possible to store the carboxyl groups or
aldehyde groups in another packet, and to cause them to
volatilize toward the coﬁtainér preserving the member
indluding metal materials; The same materials may be used for
a packet in wﬁich the organic compound is contained as that
used for a packet in which the rust-proof composition is

Qﬁ . contained.

The organic compound is normally held by a porous
substance. Examples of th; porous substance are: paper made
of natural pulp, silica gel, activated carbon, zeolite, and
activated clay. The proportion of the porous substance to be
mixed against 100 parts by weight of the organic compound is
0.1 to 500 parts by weight. When the organic compound is
caused to co-exist with the rust-proof composition in the
packet, the organic compound may be held by the aforementioned

absorption substance.



,it Should have 4 to 10 carbons. For exanple, an organic conpound with
little volatility, such as perfune, nay preferably be used.

As the organic conpound having at | east one of the carboxyl groups and

al dehyde groups and having 4 to 10 carbons, at |east one of the follow ng
al i phatic and aromatic - conpounds nay bk7+ised.- Carboxylic acid may be acid
anhydri de. Exanpl es of aliphatic carboxylic acid are: butyric acid
(C4), fumaric Ths ¢ontent rpomay tisind c(ﬁ:4;he iquﬁcc qsmm%)agaimmri c
acid (C5), caproic acid (C6), enanthic acid (C7), caprylic acid (C8),

pel ar gonil@OFaFtECPY, weightn @ ctbeecuntﬁ qmponent 150,805 £ fl 0 makEs ¢

_((:gg%)oxgln:b& gvc%%hg:re(lé%nzo: :: aci d (OSQB:SC salgcg%‘/al i.C %}!{;ﬂﬂeél% dv?rc%l)l ic acid
;;Pgﬁg} ICit?gl g’agCQ tr| JH {dig acid i(%% Veeﬁﬁt“tgx %%dlé‘%g and
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decyl al dg@gd idd dyonellal” (CL0), dihydroxycitronellal
(c10), rillfa a ehyde ( 16@: rE"cycl ocitral (C10).

The following process is within the scope of the present
invention: Heating the‘gas-impermeable container which holds
the metal material together with the rust-proof agent packet
and the organic compound havin§ at least one of the carboxyl .
groups and aldehyde groups, before transportation or
preservation, in order to cause the organic compound to
volatilize within the hermetically sealed container.

As described above, after the metal material which is
preserved in a hermetically sealed condition in the gas-
impermeable container together with tﬁe rust-proof agent
packet, or further with the organic compound, is taken out of
the container, it is heated without being exposéd to air as
G?' much as possible, and its metal portion is bonded to the other'

member, that is, a member including metal or a ﬁetal itself,
by using a filler material.

There are two kinds of bonding methods, that is,
sqldering and brazing. However, soldering is preferable.

As for the treatment for bonding, it is desirable that
the member having metal is heated up‘to the tempefature higher
than a melting point of the filler materiﬁl in an atmosphere
where air is excluded such as an inert gas atmosphere,

reductive atmosphere, or wvacuum atmosphere.



Alicyclic conpounds are also included in the above aliphatic conpounds.
Exanpl es of aronatic al dehyde are: benzal dehyde (C7), salicylal dehyde
(C7), anisal dehyde (C8), vanillin (C8), honoani sal dehyde (C9),

ci nnanmal dehyde (C9), cum nal dehyde (Cﬂg?s_nethylhonnvaniIIin (C10), and
met hoxyci nnnam ¢ al dehyde (C10). . - 16-

There are no speci al "”Bﬁfﬁ#oﬂinﬁNhQIbﬂe %o& BRWQE&E the organic

conmpound whi ch has at | east one o e car oxy groups and al dehyde groups
and has 4 to 10 carbons, co-exists wth the netal material and the
rust-proof agent packet. For exanple, it is possible to select a nmethod of

retai ning the Foggeai ¢ §8MaOkRephn shbwisgNithie @hanyRRAHA! ¢hk e rust-
proof agent packet, and causing the organic compound to volatilize in the

cont ai nercordtértnahi theybagt coatalindngPahel Fust-prdiof Egend pakketconpound
consi sting of aldehyde group with the rust-proof conposition and to nake
them.co- (2%1€} whthhtheapsspagkepf time dmganhermenpeaidyskeadlédnot be

m xed with the rust-proof conposition, if they react each other. It is.
al so poss¢PR@itdoBiore the carboxyl groups or al dehyde groups in another
packet, and to cause themto volatilize toward the container preserving
the nmenber including netal materials. The sane -materials nmay be used for

a packet in ich the_organi c coppound is contained as that
P thf re 2 i8 a grapgpshowing changes in the bag containing

the humidity of the rust-proof agent packet (25°C) with the

passage of time in a hermetically sealed condition.

Figure 3 is a graph showing changes in bag containing the
hydrogen sulfide content of the rust-proof agent packet (25° C)

with the passage of time in a hermetically sealed condition.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(- Preferable examples of the present invention will be
described hereinafter. However, the present invention is not

limited.to the following examples..
EXAMPLE 1 o

(Preparation of Test Pieces)
Copper, silver and solder metal were giided respectively
in the thickness of 5pm on a copper plate (size: 1.27 mm width

X 60 mm length x 0.5 mm thickness). The giided copper plate



.used for a packet in which the rust-proof conposition is contained.

The organic conpound is normally held by a porous substance. Exanples of
t he porous substance are: paper nade of natural pulp, silica gel,
activated carbon, zeolite, and activatgg clay. The proportion of the
porous substance to be mixed against T 'parts by wei ght of the organic
conpound _i s I c_conpound LS

caused t ¢ Fo- %QJX 8%5{)1% ‘%%éé]rsug 1%?%‘&"%0%%% ‘?igr a %‘gpef)%gﬁlé? °#he
organi c “”Qn&md &a "B ? a% QI:AQHPQ ofbi@‘EUcQ“%éJ#Béil-gnce
proportion o

-17- e Cont en ganlc conpound agai

parts by uelgdteoig éfﬁ?r%%£k9€fﬂaé§ﬁﬁlé§e3 QﬂéhtEo%Q Par§§1vé¥ ¥ggght, more

preferably 0.05 to 5 parts by weig organi ¢ conpound is

m xed W tdpid@r.r ust - pr oof conp05|t|on these are both wapped with the

af orenenti oned gas-perneabl e packing materi al . The foll owm ng process
is within the scope of the present invention: Heating the gas-inperneable
cont ai ner which holds the netal material together with the rust-proof
agent pacfdnufaciteie of gRust-PoopduhgehtvPagkat) | east one of the carboxyl
groups and al dehyde groups, before transportation or preservation, in
order to causelt?eg @fedkakbrmpaphthenate was dissolved in 1.0 g of a

mixture which is comprised of 0.5 g of polybutadiene
(viscosity: 200 poise) and 0.5 g of fatty acid of'soy bean
oil. The solution obtained was impregnéted into 5 g of
granular diatomaceous earth, and then the.diatomaceous earth
was coated with 0.1 g of slaked lime to produce a granular
composition.l This granular composition (total weight: 6.3 g)
and 2.5 g of granular calcium oxide were wrapped with a gas-
permeable packing material (70 x 70 ﬁm), which was formed by
laminating paper and a porous polyethylene film, with the
pdlyethylene film inside. Then, the peripheries of the

packing material were sealed by.heat to manufacture a packet

o

containing the rust-proof composition.

(Gas Absorptivity of Rust-Pr;of Agent Packet)

One piece of the rust-proof agent packet was placed in a
bag sealed on three sides (size: 220 x 300 mm; surface area:
0.11 m’; oxygen permeation speed: 0. 044 ml/24Hr). 'This bag was
made of a silicon dioxide deposited combined film (oxygen
permeation speed: 0.5 ml/m’- 24Hr-Atm; water vapor permeability:

0.1 g/nf'24Hr). The bag was filled with 500 ml of air



volatilize within the hermetically seal ed container. As descri bed
above, after the netal material which is preserved in a hernetically
seal ed condition in the gas- inperneable container together with the
rust-proof agent packet, or further wtf the organic conpound, is taken
out of the container, it is heated w tHolUt bei ng exposed to air as nuch

the cont o at ed |
2 monber IBERLRLRE nEPaRRE; PHORSRAL ProBRAToss) hUTARA%t 7 FERY and s 'S

Th t [ f b [ , Y [ I ng.
rowever . GBFRe HyErEon, 4R, ASpEL10AI 1Y, BpLe py°Re8® T, 710 PLOT4T NG

it is desirablgﬁggghfh&hez eR Qﬁ%b@@tQ%%Q ishokeehldgelr %a thh&he

tenperature hig ah a nelting pdint of the filler material in an

at mospher g, suHgEC ol ki@ $HChHdedxFyeh 2d>ntenit)ehumdds t§t E@RIDhYATogen
reductive at noSphere, or vacuum at nosphere. .

-18- sulfide contBRtERhEXPEARSTLEY Wi thHEhRAMNCProof agenti guackelt i s
a graph show ng the changes in the oxygen content in the bag containing
the rust-praekdagastideadiicq heZmetichIl yistealiede maaseageasd lieifite alore
hernmetically sealed condition. Figure 2 is a graph show ng changes
in the bagtcantempemgture of 25°C.

(éreServation of Test Pieces)

Each piece of the above-described three kinds of test
pieces was placed in a hermetically seéled.manner with 500 ml
of air in the bag of the silicon dioxide deposited combined |
film sealed on three sides (size: 220 x 300 mm) which is the
same bag as described above. This bag.with the test piece and
the rust-proof agent packet placed inside in a hermetically
sealed manner was once retained at.a'temperéture of.25°C for 1
day, and then was preserved under the atmosphere of 95 %RH 6r
more at a temperature of 40°C.

(_ Table 1 shows the oxygen content and humidity within the
sealed bag under preservafion and Table 2 shows the
concentration of the reductiéé gas detected by gas
chromatography. Table 3 shows the state of discoloration of

the test pieces under preservation.



the humidity of the rust-proof agent packet (25[err]C) with the passage of
time in-a hernetically seal ed condition. Figure 3 is a graph

showi ng changes in bag containing the hydrogen sulfide content of the
rust - proof agent packet (25[err]C) with ihe passage of time in a
hernetically seal ed condition. =21~ DESCRI PTI O\I CF THE PREFERRED

EVMBODI I\/El\ﬂ'ﬁ ref erabl s. of the.prese Mol ﬁM Il be
descri bed @Ibéen&f]t nanlﬁiete m%%g %ﬁ&é{ﬁ ﬁ i &lt 0
the foll ovm ng exarrpl es epar at’i on of ecesf
Copper, siptver—ang—sotder—metat—weregtrtded—respgctrvetry T the tirckmgss

of 5[err]|on a copper plate Osyggen Conkemt W)t h | xH@fiddbty e@E®) x 0.5 m
thi ckness). The g| Mdedrdepper pl atle

-19- was|cl eaned|in water,| & PFed ?nWEFhalnBImat al tSfperatife ¢fl mo.
23[err]C |and dripd in bI.ast at a ftenderatjuré of |24[err]]C to prepare three

ki nds of test—piefes—plat-ed-—vwith—copper—si--ver—and

EX 1 copper .02 0.02 0. 01 2 4
1 -

0 1
silver’ 0.01| 0.02 | o.01 0 1 3

solder 0. 01 0. 01 _0.02 1 1 3

CE 1 copper* 20. 21 | 20. 46 20.51 5 15 37

» silver | 20.58 | 20.76 | 20.77 7 21 41

solder | 20.51 | 20.75 | 20.74 6 18 39

. CE 2 | copper 1.21| 1.74 | 2.32| 28 54 81

€ silver 1.89| 2.44 | 3.42| 31 57 88

solder 1.59 2.12 3.18 32 57 8

Note 1) EX: EXAMPLE

Note 2) CE: COMPARATIVE EXAMPLE
Note 3) wk: week

Note 4) wks: weeks

Note 5) mo: month

[Table 2] Changes with the Passage of Time in the
Concentration of Reductive Gas in the Preservation

Condition
. Butyr-
. Mate- CO (%) H, (%) aldehyde
G ‘rial (%)
1 wk. 1 mo. 1 wk. 1 mo. 1 mo.
EX 1 | copper 0. 32 0.41 0. 24 0. 25 5
silver 0. 31 0. 38 0. 25 0. 27 4
solder 0. 34 0. 39 0. 22 0. 24 5




.sol der. (Manuf acture of Rust-Proof Agent Packet) 0.2 g of cobalt
naphthenate was dissolved in 1.0 g of a mxture which is conprised of 0.5
g of pol ybutadiene (viscosity: 200 poise) and 0.5 g of fatty acid of soy
bean oil. The solution obtained was inpregnated into 5 g of granular

di at omaceous earth, and then the'diatonﬁﬁbous earth was coated with 0.1 g

of slaked linme to produce a 8ranu|ar onposition. This granul ar
conposi ti 6Rabiet ] ﬁEPﬁﬁt°f6 855?1°5ﬁ812n5°§ SFeﬁﬁﬁﬁﬁﬁa?eEEIEFGﬁ?EX|de wer e

wr apped th a gas- . perneg as
fornmed by Ianiniting paper| and a porous gggygtgylgg§c$i$faty5ﬁh t he
pol yet hyllene fil pM3iside.y TNen, TNE pPEri pneries |o pauklng mat erli a
wer e sealled by m:ggﬁﬁfﬁiiwfagfgre a )dcm@ﬁk(xnwzuvﬁ¢kﬁthu 1; jopthr oqf
conposi tifon. Gas Absor tPreserof Rust- Proof |Agent Packpt) ¢ne
pi ece of |the rust-pr nnf agdnyabheRet | ' Sealed on three
si des (S|z€§ 220 surface area._ 0. 11 |nferr]; oxygen pernedgtion
speed: 0 4 ZE% Thils bag was |made of a|silicon dipxide depodited
conbi ned fllrn(()3§3yaerpernea1ion speed..0.5 ml /InP_24H Aty -wat er vdpor
per neabi | ty— 0L grnjerrt{| 24Hr)-. e Dag way 1i11ed wifh 500 m qf air
- 20- CE1 copper + ++
silver - - + +
solder - = + ++
CE 2 copper - + ++ ++
( ' silver - + + ++
solder - + ++ +++
Note: State of discoloration

+
43
++4 3

: no discoloration
: distinguishable slight dlscoloratlon
substantial discoloration
overall discoloration



(huridity: 65 %%H, content of hydrogen sulfide: 7 ppn) and its opened
‘portion was hernetically sealed by heat. Figures 1, 2 and 3
respectively show changes with the passage of time in the oxygen content,
hum dity and hydrogen sulfide content when this bag with the rust-proof
agent packet. placed inside in a herneti@3Hy seal ed manner was |eft al one
at a tenperature of 25[er££c. (Preservation of Test Pieces) Each
pi ece of tkEokIRT NektabibtEYtFP®® kinds of test pieces was placed in a
hernetical ly. seagl ed nanner with 5 e_siliicon

00 M _of .air in the Qa &Yth 5
3Lodee deﬁosit dEﬁ%FH%H:c?iVﬂ§é%ﬁ?%ﬁrgﬁdti?e%ng?ﬁﬁg fg?g ¥ 598189300
OXI a . no : . )
the rust - FPORRSBobh( e Red FrARERcr eFtE" FiC.Pnefrptbed rgsatcBheRefon o
vas once rebAl ied Bbnfn! CREEIILELPL SPEEE" R fnedfdst AplelblCBulAss

preserved ‘undefr T he afnosphere o nore at a tenpetrature o

40[err] C. the pad2Pife lwebpybii $§%§fﬂs€096§aéraadehueiéiéﬁrfﬁéaiafthe

seal ed bag under™ preservation an e 2 shows the concentration of the

reductive gRs é@é@%féc@ywaasexsﬂmé@t P aPAYtrdgbhecatmsbpuErbhanat ahaeef
di scoloration of the test pieces under preservation.

-21- the following conditions through observation of the

appearances.

- The solder bonding was performed on this test piece on

LN .

the conditions subject to MIL-STD-883D method 2022. 2 without
using flux. ‘The bonding properties of solder were evaluated

by Zero-Cross time.

Measurement Device: SAT-SOOO Type made by Rhesca Co.,
Ltd. (Japan)

Meésuring Conditions: The same as in Table 4.

TN



.[Table 1] Changes-with the Passage of Time in the Oxygen Cont ent
and Hum dity in the -Preservation Condition Oxygen
Content (% Hum dity (RHXY Mat eri al 1 wk. 2
wks. 1 rm. 1 wk. 2 wks. 1 no. 3) 4) 5) EX 1
copper . 0.02 O. 02 0.01 1 —24- 4 si | ver 0.01
8'8% Efgble qg Cond1 : S Wett %d O'gé 510'01 5
15 S5 8RR 21 41
sol der 20.51 20+dms 20.74 Déppingl@onditidls CE|2 copper 1
21 1. 74 8 54 siTver 1.89 2.44
3.42 31 S°1d€5¥-7 H§§£\dé§n53%)1 59 2. §2 ° 3. 18 32
57 %a“i‘)reéae‘- Fodd®L g RBPeC2) CE: COVPARATI VE EXAMPLE Note 3)
wk: week weeks Not e 5; no:, _nont h [ Tabl e 2] Changes with
t he Passa Qﬁ 3 the EBﬁggntratlon of Reductive Gas in the
Preservati Condi tion
But yr - %Peed 694 25m I/ SOG; - i—or al dehyde rial
1 wk. 1 no. 1 wk. 1 no. 1 no. EX 1 copper 0. 32 0.41 0.24
0.25 [gé}le 5¥355ié r e£¥a 9y3§f T%QtzﬁieceQBgfbre and4After
sol der ne-— atio
-22- [Table 3] St Preserved Test Pieces
St at e of [Drscotrorarjon Nevertar| Befrorg T Week 2 weeks 1
ont h Gilding Befopeeser- | EX 1 CE1 CEvatioh
gp Material | Preserva-
tion

Copper o 0 X X

Silver 0 0 X X

Solderx 0 0 X X

0: Solder stays uniformly and adhesively over the surface of

the test piece.

Most of the solder does not stay over the surface of the
test piece, and the solder adhering to the surface is in
a bubble form.

X:

The thickness of an oxide layer over the surface of the
test piece which was gilded with copper was measured by an
electrolytic reduction method. The results are shown in Table

6.

Analysis Method of Oxide Content

Measurement Principle: Electrolytic Reduction Method

Measurement Device: BOARD-O-TESTER made by HARIMA
CHEMICALS, Ltd.

' Measurement Unit: The quantity of electricity required

for the reduction of copper oxide to metal copper at the



EX T . copper - silver - sol der - CE1 copper

. + ++ silver - +
+ sol der - _ + ++ CE 2 copper -
+ ++ ++ silver - + +

++ sol der - + ‘25'++ ++ Note: State of

di scol orat_i,o . - méaaﬂ tion , isthﬁguishable
slight di ?(]:‘o SFAE gﬁtentlal -Q& ++: su%&lﬂﬁ i GARVRTRSS S (;:gxe t RSP

overal | db%cgég??{ﬁo@he q$é}OWing expression, and t e.oxidﬁ'ggﬁte£§0#§§r

Wettability fest prece was preserved in a hermetica

seal ed ngRRGNinked. the bag together with the rust-proof agent packet for
one-nmonth. -Inmediately after taking the test piece out of the bag, the
wettability against gsel gar sever ty96560r sace of the test piece was exam ned
in.a nitrogen atnosphere and @nder the follow ng conditions through
observation of the appéaramiedmess of B¥id®! o) bondi ng was perfornmed on
this test piece on the conditions subject to ML-STD 883D net hod 2022. 2
wi't hout using flux. Thd, bocurnentrdensiitys (cbulonti¢sevend em3l uated. by
Zero-Cross tine. Measur enent Devi ce: SAT-5000 Type nade by Rhesca Co.,
Ltd. (Japan) Measuri ngtCortdme olsecop® sane as in Table 4,

test piece: 10 x 60 x 0.5 mm

[Table 6] Thickness of Oxide lLayer of the Test Piece Gilded
with Copper Before and After One-Month Preservation

Before Ex. 1 CE. 1 CE. 2
Preserva-
tion
Thickness of 49, 55 ' 49, 55 _ 496, 525 401, 547
Oxide Layer :
(nm)

Note) Thickness of oxide layer: Cu,0 conversion

COMPARATIVE EXAMPLE 1

' Three kinds of test pieces gilded with copper, silver and
.solder were preserved in the same manner as in EXAMPLE 1
except that the content of the rust-proof agent packet of
EXAMPLE 1 was changed to 3 g of silica gel (Type A) in order
to make a dry agent packet in the same procedure as in the

EXAMPLE 1.

COMPARATIVE EXAMPLE 2

Three kinds of test pieces respectively gilded with

copper, silver or solder were placed in preservation bags of



-24-" [Table 4] Conditions of Solder Wettability Test ltens

Di ppi ng-Condi ti ons Sol der H63A (Sn63% Tenperature of
-Sol der 245[err]C Bath Dipping Tine 5 seconds Dipping Depth
2 mm Di ppi ng Speed 25 mm sec [ Table 5] Sol der Wettability of
Test Piece Before and After G2 Tonth Preservation G | di ng

CB:ngrGf si11Efn'dioffal gefbsi el Bitined FINH V45 used jn mxaMrlk g,

X thﬁgkggﬁewith 500 m} Pﬁenit Pgﬁg(ﬁﬁé in a rméQica§Q5d%%a§§?V5

uniformy stvely ove sur the test piecCe.

Vst of 1 jignaakdelidasaeNakRbAXNY Haddipois Art! politer. Thetidl ece,

and the so adhering to the surface IS in bbl e form The

t hi cknesscgkeansexkee thayairowaithine the preeiivation bags Rascaothi ch was
gilded with copper was neasured by an electrolytic reduction nethod. The

resul.ts acemphewvelynréphbheéedbwith Ajairoyen MMashodhel oRigea Comitenit
Measurenent Principle: Electrolytic Reduction Method .~ Measur enent
Devi ce: B@iBRif) The&TbRgsawasby. A&Rwhkien the bags were sealed. The
preservatipn bags containing these test pieces in a
hermetically sealed manner were preserved in the same method
‘as in EXAMPLE 1.

The test pieces of COMPARATIVE EXAMPLES 1 and 2 were
taken out of the bags, and the bonding properties with the
solder were measured as in EXAMPLE 1. With regard to the test
pieces giided with copper, the thickness of the oxide layer
over the surface of copper was measured by the electrolytic
réduction method.

The results of COMPARATIVE EXAMPLES 1 and 2 are shown
.respectively in Tables 1, 3, 5 and 6 in comparison ﬁith the
results of EXAMPLE 1. However, no reductive gas was detected
Q' in the preservation condition used in COMPARATIVE EXAMPLES 1

and 2.

The bonding properties Qith solder were good as shown in
Table 5.

The reasons for good bonding préperties with solder will
be considered hereafter. As it is obvious in Tables 1 and 2,
by accommodating the member including metal in a hermetically
sealed condition together with the rust-proof agent packet in
a gas—impermeable container, oxygen and moisture in the

'preservation container are absorbed by the rust-proof agent,



. CHEM CALS, Ltd. Measurenent Unit: The quantity of electricity
required for the reduction of copper oxide to netal copper at the

-25- electric potential of -800 nmV was converted into the thickness of
Cu20 in the following expression, and the_oxide content was obtained.

[err] = 71. 5 [err]t/96500.6 [err]: thickness of oxide (nm
[err] : e YUaRANSd Buftd Ry B0 Mﬂéd)due to an oxygenl: time
(second) test piece: 10 x [ Tabl e Thi ckness of
Oxi de Lawdsotptith kesctlidt &G theduain componénf fbmli&rrm-q;ﬁﬁwd Af ter
One- Mont h Preservation Bef ore 1 CE. 1.

CE. 2 agent. Accordiegdrya-we may consider that tliléhlpﬁemsraﬁlonlkﬂ:' 55
49, 55 496, 525 401,547 Oxide Layer Not e) Thi ckness of oxide |ayer:

[err] corcher sietal me@OeRARMAEE LOPdidLilve atmosphere kihwmie afo taxgtgem,.eces
gilded with copper, silver and solder were preserved in the same nmanner as
in EXAl\/PnEllsttme:m qornosiwe cithstanggs taretuqkltx EoEt agad Whateet of

EXAWPLE 1 was changed to 3 g of si]ica gel fe A). in order
reductive gas co—-exists with the meta member, prevents -the

formation of an oxide layer on the metal surface which is to
be bonded by solder, and that reduction of the oxideﬁenebles
the maintenance of good bonding properties with solder. The
reduction occurring in the oxide over the metal surface is

confirmed by, for example, a change in the charge of copper

oxide from copper (I1I) fo copper (I) over the metal copper

surface of the test pieces gilded with copper.
EXAMPLE 2
(Preparation of Test Pieces)

Test pieces were prepared in the same manner as in

EXAMPLE 1.

o~

(Manufacture of Rust-Proof Agent Packet and Composition)

4 parts by weight of cobalt naphthenate was dissolved in
a mixture of 10 parts by weight of polybutadiene (viscosity:
200 poise) and 10 parts by weight of.fatty acid of soy bean
oil. The solution obtained was impregnated into 100 parts bﬁ
weight of granular diatomaceous earth, and then the
diatomaceous earth was coated with 2 parts by ﬁeight of slaked

lime to prepare a granular rust-proof composition (A). This



to make a dry agent packet in the sanme procedure as in the EXAMPLE 1.
COVPARATI VE EXAMPLE 2. Three kinds of test pieces respectively gilded
with copper, silver or solder were placed in preservation bags of

-26- silicon dioxide deposited conbined film as used in EXAMPLE 1,
together with 500 m of nitrogen gas iﬁ3§1MHnetically seal ed naﬂnen

wi t hout using the rust roof.a e packet. In this case, since the air
within thﬁuﬁgégﬁ?VgtFﬁﬂ BﬁbElﬂng%btlsca | SEBPy afe 5hec oBenPPkaipedo dan
gas, theTﬁixﬂﬁﬂ gCeNt ent within the bags was 0. 7% when the bags were

seal ed preservati on bags containing these test pieces in a

h t |1 d Y agg S MPLE
Ty AR T8 By RRTSRYE5E b B g hdgdoud cpd kT
the bags, wagdmi Reqbeiehng gaeeeairl ﬁawhr:hokheacﬁ%i*ercﬁ 817633 d as in
EXAMPLE. 1. Wth regard to the teSt preces gilded with copper,

thi cknessc@fbbRe1 0¥ deidayes ob¥&int Bﬁaﬁ’dﬂ.ﬁﬁcéoﬂbogﬁﬁlﬁ’ﬁhsg Eﬁeéﬁﬁ%‘ificby
the electrolytic reduction nethod. The results of

EXAMPLES dcidd (Roar £) sheaproiesaesdi (Rby 2y, Tahhfthic 3cid qneg. 63y
conparison with the
_ caprylic acid (No 4), capric acid (No. 5), benzoic acid (No.
6), salicylic acid (No. 7), phthalic acid (No. 8), and
veratric acid (No. 9). .

6.3 g of the rust-proof composition (A) and 5.1 g of the
granular compositions (B), each containing one of the above
carboxylic acids, were respectively wrapped with a gas-
permeable bag (a packing material made by laminating paper and
porous polyethylene film, size:.70 X 70 mm), thereby preparing
two kinds of packets: the packet of the rust-proof composition
(A) and the packets of the compositions (B).

Instoad of carboxylic group, 1 part by weight of each'of
the-foliowing organic compounds having aldehydé groups was

¢ . mixed with 10 parts by ﬁeight of granular diatomaceous earth
to obtain_granular compositiops (B) : butyraldehyde (No. 10),
valeraldehyde (No. 11),.hexylaldehyde (No. 12), octylaldehyde
(No. 13), nonylaldehyde (No. 14), citral (No. 15);
benzaldehyde (No. 16), vanillin (No. 17), and cuminaldehyde
- (No. 18).

6.3 g of the rust-proof composition (A) was mixed with
1.1 g of each of the granular compositions (B), containing one
of the ébove aldehydes. The obtained mixture and 2.5 g of

granular calcium oxide were wrapped in a gas-permeable bag (a



.results of EXAMPLE 1. However, no reductive gas was detected in the

preservation condition used i n COWARATI VE EXAMPLES 1 and 2. The
bondi ng properties with sol der were good as shown in Table 5. The
reasons for good bonding properties with-solder will be considered

hereafter. As it is obvious in Tables %¥28nd 2, by acconmopdating the nenber
including netal in a hermetically . sealed condition together with the

rust - pr o®BAKIHE BKSTRL Pade % -1 3R KBRS PIRAT AMEPOTYRen and

TOi SUUT e ) gty P i, O SO T 76 e S S a5 B e
are generated .d t o _an oxygen .. absorption seaction of the i n conponent
of “the r gacht,For Beltth Vot AR i WAG dfibing (et kS CHREES
bresor Valdib Olcondfe A (BTG WHEToR LELCHING ALIBRPNRS wher @ no

oxygen, “nolSsture or corros ubstances actua exi st,” ahd ‘where
reductive gas co-exists with the netal nenber, prevents the formation of
an oxide layer on the nmetal surface which is to be bonded by sol der, and

t hat redugidedefiatiivh Gf dafnabi&Ses) he mai ntenance - of good bondi ng
properties with solder. The reduction occurring in the oxide over the

metal surface Ome cPrhd rasbvr~désdr BvedPtest pidesgesiich Wea< hfd Deedf
copper oxide fromcopper(ll) to copper(l) over the netal copper surface
of the tedithpicoppemivadeplaced ciopperbag sealed on three sides (size:

. 220 x 300 mm) togethef with the packets each containing the
(i .
1
rust~proof composition (A) or one of the compositions (B), or

the padket containing both the rust-proof composition (A) and
one of the compositions (B), and also with 500 ml of aif.

This bag was made of a silicon diokxide deposited combined film
(oxygen permeation speed: 0.5 ml/nf'24Hr'Atm; water vapor
permeability: 0.1 g/m’* 24Hr). ' For the compounds Nos. 1-9, two
bags of packets were used, in which the rust;proof composition
(A) and the compositions (B) were packed separately. For the
compounds Nos. 10-18, one bag of packet was used, in which the

rust~proof composition (A) and one of the compositions (B)

L
R Pyt &

were put in the bag together.

The bags with the test piece; placed in a hermetically
sealed condition were once retained at a temperature of 25°C
for 1 day, and theﬁ were preserved under fhe atmosphere of RH

95% or more at a temperature of 40°C for 14 days.

(Metal Bonding Properties Test)
The test pieces which were'preserved in a hermetically

sealed condition in the bags for 14 days, as described above.



. EXAMPLE 2 (Preparation of Test Pieces) Test pieces were prepared
in the -same manner as in . EXAMPLE 1. (Manuf acture of Rust-Proof Agent
Packet and Conposition) 4 parts by weight of cobalt naphthenate was
dissolved in a mxture of 10 parts by_%i_ght of pol ybut adi ene (viscosity:
200 poise) and 10 parts by weight of fatty acid of soy bean oil. The

me bt ai.ned i d | b i '
i at oo AR SIREIY Bard SR T orel dBiods Nor B e Kol T4
parts by sl Pheilliba HdTadCeRhERET Eaé BEAMHAR AN ERGOl0r the

conposi tion (

rust - pr oe SROMIRHdS A thVsdKddHe S BLRS BAHEINE PRipderkd Nof ELMLLE 1.

Next, 50 parts by wei ght of granul ar di atomaceous earth was mxed with 1

part by wairghtev@flweadd.of the following carboxylic acids to obtain
~granul ar conpositions (B): fumaric acid (No. 1), caproic acid (No. 2), .

enant hi ¢ aci d TH¥ .sod)der Gding pcopertbes 4fest apf | theacteks{ Niededs Wa&LZO0I C
acid (No. 6), salicylic acid (No. 7), phthalic acid (No. 8), and
performed in an nitrogen atmosphere by a meniscus graph
method.

The results (zero-cross time) of the solder bonding
properties test of the test pieces after l1l4-day preservation
are shown in Table 7.

When the test pieces are dipped in the solder bath,
buoyancy acts on the dipped test pieces at first, and then the
melted solder metal piles up above the test pieces because of
the surface tension of the solder metal, and the test pieces
lose buoyancy. The zero-cross time is the period of time that
lapses between the beginning of the dipping and the time when
the buoyancy is lost. Tﬂe zero-cross time is measured
automatically. A reciprocal number of the'zero—cross time
Q?- indicates the piling-up speed of the melting solder metal. _A

smaller value of the zZero-cross time indicates better wetting

of the metal against the melted SOIder, and therefore

indicates better bonding properties of the metal with solder.

COMPARATIVE EXAMPLE 3°

The content of the packets of EXAMPLE 2 was changed to 3
g of silica gel (Type A) in order to make a dry agent packet
using the same procedure as in EXAMPLE 2. The dry agent

packet and the test piece gilded with copper were placed



veratric acid (No. 9). 6.3 g of the rust-proof conmposition (A) and
5.1 g of the granular conpositions (B), each containing one of the above
carboxylic acids, were respectively wapped with a gas- perneable bag (a
packi ng material nmade by | am nating paper. and porous polyethylene film
size: 70 X 70 mm, thereby preparing tWtki nds of packets: the packet of

Inet cad ofegarhos, FLEgPllyml oFaRt =I5B Brrustleatiz,Foolnd FoRRIRLAS

organi ¢ cogpgupdy mgxgngfagdggmgoﬂr B3 B° oKl Lhnd0ra 1 1y vl oht

of granul ar nmaceous ear ranal ar conposli IOﬂS

oci /1 a o ssh% Hhgoc SR HRGE R, rhe) el T R einet?).
benzal dehygea( dempdfitu¥anbkl 25° eNQorli) daghd aaumtmhd%gd%re@ugvehfﬂ) :

6.3 g of the rust- proof conposi tion (A) was mxed with each of

t he Qranuhﬁﬂeﬁoaﬁoatinbﬁﬁﬁef:a) ofCOBt RHR b @Rbee @kt taheeﬁbaﬁt&&%ebfd%“ cfhe
obtained m xture and 2.5 g of granular caIC|un1OX|de were wapped in a
gas- per nefibrelldagafs. -29-  packing
mat eri.al made by | am nating paper and porous polyethylene film size: 70 X
70 nm), thereby preparing one packet for each conposition (B), which

contains both the rust- proof conposition (A and one of the conposi tions
(B). COMPARATIVE EXAMPLE 4

The test piece gilded with copper was placed together
with 500 ml of nitrogen gas in a preservation bag made of a
-,silicon dioxide deposited combined film, as the samé as-in
EXAMPLE 2, in a hermetically sealed condition. Since the air
within the preservation bag was not completely replaced with
ﬁitrogen gas, the oxygen content within the bag was 0. 7% when
it was sealed. The preservation bag containing the test piece
in a hermetically sealgd conditioﬁ was preserved for 14 days

in the same manner as in EXAMPLE 2.

(¢ EXAMPLE 3
The test piece gilded with copper was preserved in the
same manner as in EXAMPLE 2, except that the packet containing

6.3 g of the rust-proof composition (A) was used.

The preserved test pieces of COMPARATIVE EXAMPLES 3 and
4, and EXAMPLE 3 were taken out of the bags, and fhen the
solder bonding properties test was performed in the same
manner as in EXAMPLE 2 and the results were compared. The

results are shown in Table 7.



.(Preservation of Test Pieces) One of the above-described test pieces
which was gilded wth copper was placed in a bag sealed on three sides
(size: 220 x 300 nm) together with the packets each containing the
rust-proof conmposition (A) or one of the %orrpositions (B), or the packet
cont ai ni ng both the rust-proof corrpositl (A) and one of the conpositions

dopos 1 cd Cemithdd Ebdled of Solat Sonl TRy SEEADY °
Atm wat er vapor e‘r‘rrea'b'llf'r = after 4 t he compounds
Nos. 1-9, two—tagsof paCKELb TWETE uaed, T whi ciT the~Tust} pr oof
conpositipn_ (A an@® B)Z exmy~€ @dmeecparptely. For the
conmpounds 1 one ba packe1 was d, in which fhe rust-proof
conpositi ﬁo(A);L and onposi {i ons %e were put ip the bag
t oget her. The J t est | pi ec%é |l aced in a hernetically
seal ed cop tlgn e g, ed at|a te ature of 25[err]C for 1
day, and wer g Q:r rcV‘aaQ:f&‘ er thejatnogohere of RH 95p6 or nore at a
t enper at uf go0f 40| e oflg akA gdays. ( Metal; Bonding Propprties Test)
The ‘test piecey Whi glgl\y@&qlg e8gved ih a hgretically seajed condition in
the bags |®o.14 dpyphthsldesediled aboye. o, 2
' No. 9 veratric acid 0.3

No. 10 butyraldehyde 0.2

No. 11 { wvaleraldehyde 0.2
. No. 12 | hexylaldehyde 0.3
(f No. 13 octylaldehyde 0.3

No. 14 nonylaldehyde 0.4

No. 15 citral 0.3

No. 16 benzaldehyde 0.1

No. 17 vanillin 0.3

No. 18 cuminaldehyde 0.4

CE 3 - > 5

CE 4 - > 5

EX 3 - .1

CE 3: The dry agent only.
CE 4: Replacement with nitrogen gas.

EX 3: The rust-proof composition only.

The bonding properties with solder méy be evaluated by

o~

zero—cross.time. The zero-cross time varies depending on the
types of metal, but it is préferable to have a shorter zero-
cross time. According to the results shown in Table 7, the
test pieces preserved in the method of the present invention
ﬁay'be judged to have very good bonding properties with solder
and that it is therefore unnecessary to use a flux. In
contrast, as for the test pieces of COMPARATIVE EXAMPLES 3 and
4, and EXAMPLE 3, the zero-cross time was long and the bonding

properties with solder were very bad.



-30- Imediately after taking the test pieces out of the bags, the test
was perf.ormed to determ ne the bonding properties of the test pieces with
sol der, and the bonding properties of netal were eval uated. The

sol der bonding properties test of the tesi_pieces was perforned in an

ni trogen atnosphere by a neniscus graph nethod. The results

(zero-cross ti RRko2dihiye 0l prednig ma;réiﬁqraﬂ egHeL oixidatilth td¥sta pi eces
after 14-day preservation are shown in Table 7. When the test pieces

are di ppegeitalt kurfalcdcmayale inhibiterly aact sgomm bomddingp @aopeattiEseces at
first, and then the nelted solder netal piles up above the test pieces
because oWwithha silflece magegiial ofay e seihdrinsdaby Plactimg taestelqﬁeacés

| ose buoyancy. The zero-cross tine is the period of tine that SEs

bet ween t Hecugiimg metefl, t Mbigihpdisnghenphdret iafe hansding Wé-ﬁhjcﬂ/ chl 91

| ost. The zero-cross tinme i s neasured automatlcally A reciprocal nunber

of the zemgterdsd tsush ashdragiag End Hqldaring. s jogetden wdtha iTHF%ol der

metal. A smaller value_of the zero-cross ti i ndi cat,es better wetting
of the nePXEofgAgent ﬂ?&lﬁ?é:l t’é’d %(ﬂ%rlmpfrﬁ?‘q enaingy c“é‘c@s better
bondi ng p erties qQf the W|ths | der . A

The contehﬁ 133 % TSiahged 9(°§%3Lb |‘Ylﬁgh %el

(Type A 11390 reyrqgaggrﬁaandwe %z%a&wthow %iwasqem?rocedure as

Further, the oxidation of a metal surface may be

-~

inhibited by the action of the rust-proof agent paéket which
is put in a container in a hermetically sealed condition
together with the member inclﬁding metal. Moreover, <the
quality of a surface of the parent metal may be improved by
the action of an organic compound having carboxyl groups or
aldehyde groups which co-exis;; with the member including.
metal, so that the metal surface becomes easily wettable
against a filler material. Therefore, the member including
metal may be bonded to another metal by using a filler
material and withéut using a flux.

If the above-described method is used, espécially in the
field of electronic materials; it is unnecessary to give. a
cleaning treatment using organic halogen-based solvents or
water containing sﬁrface acti?e agents after the bonding with
& filler material, the cleéning steps may be simplified, and
cost reduction may be promoted. Moreover, the present
invention will get rid of environmental pollution due to
organic halogen-based solvents and will contriﬁute to the

preservation of the global environment. Furthermore, the



packet and the test piece gilded with copper were pl aced :

-31- together with 500 ml of air in a hernetically sealed condition in a
bag made of a silicon dioxide deposited conbined film which was seal ed on
three sides. The bag was first retained at a tenperature of 25[err]C for 1
day, and then was preserved under an at#f Sphere. of 95 RH% or nore at a

t t f_40C for .14 d T) MPLE 4 The t est
o cce gil 658 ‘Lnleafs‘é%eqﬁasea w (HRf R ek LR HRSPRHA A gas

in a pres i.0 g SI|J nd|OX|de de osited co ned film
as the sarﬁrle assl n%lw I h %d"%la[ 'X.Si nce the
air W thpatehs oa85enY & ced wi.th, nitrogen
gas, the oxygenocgntent vti\;t Int i\é@%algggﬁa 1%{1 ot h%vvasfatsaelal%‘ﬁ'3 e

pr eser vat peRmdat 16aNb¥ RiHad A1 bWASl RIGE Geddt. ner et i cal | y seal ed
condition was preserved for 14 days in the sanme. manner as in EXAVPLE 2.

EXAVPLE 3 InTbehess woRides; € tlid dRtndd Mo £ aRe priedsent asiieiid dd) t he

same nmanner as in EXAMPLE 2, except that the packet containing 6.3 g of

t he rust- pnabﬂesomnesetnvaltl(oﬁ) dma:mﬁfsi:o:ptation of the member including
metal by retaining it under a reductive atmosphere where no
oxXygen, moisture or corrosive substances exist and where
reductive gas co-exists with the member including metal, by an

extremely simple method at a low cost and without losing the

bonding properties with a filler material.



.The preserved test pieces of COVPARATI VE EXAMPLES 3 and—4,_and EXAMPLE 3
were taken out of the bags, and then the solder bondin es test
‘'was performed in the sane nmanner as in EXAMPLE 2 and t%eim Hﬁ"t“l " “'
conpared. The results are shown in Tabge_ 7.

-32- [Table 7] Results of Sol der Bonding Properties Test of the

L S *

Test Pi eqaatafilsecldmaady iR-eservati on Organi ¢ Conpounds
Zero-Cross Time No. 1 fumaric acid ' 0.2 No. 2 caproic
acid 0.2 No. 3 enant hic acid 0.3 No. 4

caprylic acid 0.3 No. 5 capric acid 0.3 No. 6
benzoic acid 1. A method For\bonding solnembem bayviichg metal with2 No. 8
pht hal i ¢ acid 0.2 No. 9 veratric acid . 0.3 No. 10
but yr al dempdber member, comprimgdngll val eral dehyde _ 0. 2 No.
12 hexyl al dehyde . 0. 3 No. 13  octyl al dehyde 0. 3
"No. ‘14 nonyﬁaﬁaéﬁﬁdétep for preqyrwgnq«ga#ﬁ;memhqﬁ%gaVLng metal in a

8 33 N§O°f§§ale§ﬁ?za%geﬁyabgas permeabi}lgy. q?fher wiéﬁ a packet
>5 CE A4
2.1 CESSRtRRIRS, 3, FRSE-BFoPE cqﬂ?qflﬁ%ﬂﬂ' égﬁbnt Wi th n|trogen gas. EX

3: The rust- pro%f u%t&p%%b% %ro%lo)ﬁdln sai W'Miggg%%édle%wl\/%ﬁh

sol der may be eva Zer o~cross e Zefo-cCr ne varl es
dependi ng .97 YA%er member by using a filler material without using a

Qf flux.

2. A method according to Claim 1, wherein said member

comprises an electronic part.

3. A method according to Claim 1, whereln said member

comprising a filler material.

4. A method according to Claim 1, wherein oxygen,

moisture, and substances which are capable of corroding

//\.

metals, in said container are absorbed by said rust-proof

composition.

5. A method accordiﬁg to Claim 4, wherein said rust-
proof composition includes a oxygen absorber by which the

inside of said container is kept in an oxygen free condition.

6. A method according to Claim 5, wherein an oxygen

content in said container is 0. 5% or less.



typés of netal, but it is preferable to have a shorter z cross tine.
‘According to the results shown in Table 7, the test pie Eil aﬂmtmml

the method of the present invention nmay be judged to hav Iﬂm
bondi ng properties with solder and that it is therefore unnecessé&y o*use
a flux. 1In contrast, as for the test ces of COVPARATI VE EXAMPLES 3 and
4, and EXAVPLE,S, tﬁs Zgg%d"%%%%rdﬂ% WS di%ih %”dvéh*é%e%”%”%xy?ifgxoe”'es

wi th sol der me?é ve

Acoor 01 gL g eblie. BECTRA AN L0" sallie AN 1 hanRiflee Wb oY

be i nhi bi 8 properties wt IIer materi al may be
mai ntal nesxgxeal és Rnt qﬁmaermdenstaﬂuw dptzalhom b i5S days.0bj ect of
bondi ng w't material such as brazing and sol dering, together
with a rust- pr oof agent packet in a gas-inperneable container in a
“hernetically sealed manner. As a result, good bonding with a filler

mat eri al can b@.reah medhed aedordingg to Qladm 1, wheneimheraid he oxi dation
of a nmetal surface may be inhibited by the action of the rust-proof agent
packet whicolpoisitioh icontadmst aonensaturdtedieiatosdt acisk doampamdlias an
together with the nmenber including netal. Mreover, the quality of a
surf ace ofmatihe compenenrte far mwwqgmlath¥R§i reaqtiamion of an organic
conmpound havi ng carboxyl groups or al dehyde groups which co-exists with

t he menber i ncluding '

9. A method according to Claim 8, wherein said

™

composition further contains a chain hydrocarbon compound
having unsaturated groups as a main component for oxygen

absorption reaction.

10. A method according to Claim 1, wherein together with
said composition, an organic compound which has 10 or less
carbons and which has at least one of carboxyl groups and

aldehyde groﬁps, is placed in said container.

C; 11. ° A method according to Claim 9, further comprising a
step for heafing said container until it reaches a temperature

at which said organic compound may be caused to evaporate.

12. A method according to Claim 10, wherein said organic

compound has 4 to 10 carbons.

13. A method according to Claim 8, wherein said

composition also contains at least one of an oxidation



metal, so that the metal surface beconmes easily wettabie —agains

material. Therefore, the menber including netal may be

nmetal by using a filler material and w thout using a fmﬂ“rm'"'“"m"ﬂ
above-described nethod is used, especially in the field*ofctellecthorfic*
materials, it is unnecessary to give a-3J-eaning treatnent using organic
hal ogen- based sol vents or water containing surface active agents after the
bondi ng vwrémoting| subshaneei ah, bakdcckubsitagcet epadnan dbserppliohi ed, and
cost reduction may be pronoted. Mreover, the present invention will get
rid of enswP8kaBAal pollution due to organic hal ogen- based sol vents and
wll contribute to the preservation of the gl obal environnent.

Furt hernore, the -34- present

' ti h bilit f th Adi tals,with fil

material ¢ ovortdit LB aﬁ?ﬁga‘ackr §489 b3, CORaPaPl oeFoRRoRaite
har.act erj st d t t h | t

' otner VeracirerednEeREh “sritnebRpelBh EBhiaipRont Lrant eetlh, 88cRati on

or {ransigrigtipRegh HiecqeABEa hAckug g oggha&ebxaéﬁaagm B9 LEedpder a

reductive rmsp ere no oxygen, nolsture or corr osi ve substances

exi st andeNOLESE, rgﬂ&cglgglgaghggegflsts wi th the nmenber including netal,
by an extremely sinple nmethod at a | ow cost and without |osing the

bondi ng properties with a filler material.

15. A method according to Claim 8, wherein said chain
hydrocarbon compound having unsaturated groups comprises at
least one of a hydrocarbon having 10 or more carbons, an

oligomer thereof, a polymer thereof, and a derivative thereof.

16. ‘A method accordihg to Claim 13, wherein said
oxidation promoting substance comprises a transition metal

compound.

17. .A method according to Claim 13, wherein said basic
Q- , substance comprises at least one group of alkali metal oxides,
alkali metal hydroxides, alkali metal carbonates, organic acid
salts of alkali metal, alkaline earth metal oxides, alkaline
earth metal hydroxides, alkaline earth metal carbonates,
organic'acid salts of alkaline earth metal, and organic

~ amines.

18. A method according to Claim 13, wherein said
absorption substance comprises at least one of paper made of

natural pulp, silica gel, activated carbons, =zeolites,



What is clained is: 1. A nethod for bonding a nEﬁﬁ" “havi n
"wi-th another nmenber, conprising: a first step for m\“\ !mgmimm
“menber ‘having netal in a container with | ow gas perneabll| t

wi th a packet containing a rust-proof conposition; and & second step
for bonding said nenber having metat wit¥- said other menber by using a
filler material without using.a flux A nmet hod according to
Claimi1, ﬁﬁEPgPﬁeQaF&aﬁenﬁéa d&&ﬁﬁPP?EQ“éneéF§BtrUHFEhpaPF°rbs moistyre p

met hod accordh st sa1 im1. wherein %ald menber conprising a filler

*

mat eri al . W@%Ho&°g@889 i"hg to Claiml, wherein oxygen,
noi sture, and substances whi ch are capable of corroding netals, in said
cont ai ner are absorbed by said rust-proof " conposition. 5. A

met hod accordi ag, t 0aChakHbd: atR6r-iRgS#odcilil 13, wherein said rust-

proof compositioﬁ.comprises, against 100 parts by weight of
said main component, 0.01-10 parts by weight of said oxidation
promoting substanpe, 1-1000 parts by weight of said basic
substance, and 10-1000 parts by weight of said absorption

substance.

20. A method according to Claim 1, wherein said packet
comprises a construction in which said rust-proof composition

is wrapped with a gas-permeable material.

21. A method according to Claim 20, wherein said packet
comprises a constiuction in which said rust-proof composition
is wrapped with a gas-permeable material haﬁing an oxygen -

permeation speed of 1000 ml/nf'atm'Day or more.

22. A metbod according to Claim 1, wherein an oxygen
- permeation speed of said container is 5 ml/Day or less per 100
ml of said container, and a moisture permeation speed of said

container is 5 g/Day or less per 100 ml of said container.

23. A method according to Claim 10, wherein said organic

compound is contained in said packet.



.pr oof conposi tion includes a oxygen absorber by whi ch"the——inside—of—sard

container is kept in an oxygen free condition.
according to daimb5, wherein an oxygen content |n Sa'mllm'mlw ﬂ 15%
or |ess.

according to Claim6, wherein an oxygen-396ntent of the inside of sald
container is changed to said oxygen content in a time period of 2 hours to
5 days. 243, Mmethod ageording t@ G aim6, whistedm ag35 which
conposition contains an unsaturated fatty acjid conpound as a nmain
conponent GesEistiass, sadshmatah 9%ksts e said contpinef.npt hod according to
Claim8, wherein said conposition further contains a chain hydrocarbon
conmpound having unsaturated groups as a main conponent for oxygen

o b A S8 0 BT et
::gr plogcszeg I'n salq(} cont%%eafals&w mgﬁﬁ%g%yneaﬁ)%%{r% n% toh%?%%rgups

further” F@m@”d¥'33§%lder and a brazing filler metal.

26. A method according to Claim 9, wherein said
composition also contains at least one of an oxidation
promoting substance, a basic substance, -and an absorption

substance.

27. A method according to Claim 9, wherein said
unsaturated fatty acid compound contains at least one of an
unsaturated fatty acid having 10 or more carbons, an ester

thereof, and a salt théreof.

28. A method according to Claim 9, wherein said chain
gf hydrocarbon compound having unsaturated groups comprises at
least one of a hydrocarbon having 10 or more carbons, an

oligomer thereof,. a polymer thereof, and a derivative thereof.

29. A method according to Claim 10,-wherein~said organic
. compound will be contained in another packet, if said organic

compound reacts with said rust-proof composition.



step for’ﬁéﬁTTﬁﬁ—gara;giégéiner until it reaches a tenperature at which

sai d or gamhcShes e causedva'evaporate. 12. A nethod .
according t erein said organic conpo 10 carbons.
13. A neth Claim8, wherein said comgys -al.s0 eont ai ns
at | east one of an oxidation -40- TeEE :
pronoti ng substance, a basic substance, and an absé
14. A nethod according to Claim8, whgBsTRAG® d unsaturated
conpound contai.ns at | east one of an wunsaturated fatty acid having 10 or
mor e car bohYETHOD_ESR HONDING: ACKENBER AVING NRTALher eof . 15. A met hod
according to Claim8, wherein said chain hydrocarbon conpound havi ng
unsat ur.at ed gr dupenhempiasingtmetahsts grbaced almyalrgas epe¥medple 10 or
nore carbons, an oligoner thereof, a polyner thereof, and a derivative

t hereof . containeps in & herRRticablyi Wi/%d CGrendd tion \kegethex awith a

oxi dation pronoting substance conprises_a trapsition netal
rust-proof agent packet, and is bonded to another metal by

using'a filler material and without using a flux.
It is desirable that a member having metal is placed and
preserved in a gas-impermeable container in a hermetically

sealed condition together with a fust-proof agent packet and

EaY

an organic compound having carboxyl groups or aldehyde groups
and having 4 to 10 carbons, and that the member having metal
. is bonded to another metal by using a fiiler material.

The method of the present invention prevents, in an
extremely simple way and at a low cost, the oxidation of the
metal surface byiretaining the member including metal under a
reduétive atmosphere in which no oxygen, moisture or éo;rosive
substances actually exist, and in which reductive gas co-
exists with the.member having metél. Moreover, the method of

'(- the present invention enables easy and good bonding of the
member having métal to anéthqr metal by using a filler
material. Accordingly, it is unnecessary to give a flux
cleaning treatment using organic halogen-based solvents after
the solder bonding, the cleaning steps may be simplified, and

cost reduction may be promoted.

(Figure 1)



conpound. ' 17. A nethod according to Caim1l3, wherein said basic
subst ance conprises at |east one group of:alkali netal oxides, alkal
nmet al hydroxi des, alkali metal carbonates, organic acid salts of alkali
netal, al kaline earth netal oxides, alkaline earth nmetal hydroxides,

al kaline earth netal carbonates, organic acid salts of alkaline earth
netal, and organic am nes. 18/2 A net hod according to Caim13,
wherein said absorption substance conprises at | east one of paper nade of
natural pulp, silica gel, activated carbons, zeolites,

-38- activated clay, and dlatonaceous earth whi ch absorbs moi sture and
hol ds sai d nmai n conponent. thod according to C aim 13,
wherein said rust- proof conp05|t|on g;ﬂﬁﬁi agai nst 100 parts by

wei ght of said main conmponent, 0.01-1 parts y wei ght ‘of said oxidation
pronoti ng substance, 1-1000 parts by wei ght of said basic substance, and

10- 1000 parts by wei ght of said absorption substance. 20. A net hod
accordi ng to d aigp-t—rwherei-n—pga-d—packet ; T r
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conp?ises a construction in which said rust-proof conmposition is wapped .
wi'th a gas-perneable material. 21. A method according to O aim 20,
wherei n said packet conprises a construction in which said rust-proof
conposition is wapped with a gas-perneable material having an oxygen
perneati on speed of 1000 m[err] atn1Day or nore. 22. A nethod
according to Caim1l, wherein an oxyger?/2per meat i on speed of said contai ner
is 5mM/Day or less per 100 nl of said container, and a noisture
perneati on speed of said container is 5 g/Day or |less per 100 ml of said

cont ai ner. 23. A net hod accordirmlca ggain110, mherein said organic
conpound is contained in said packet.

- 39- 24._A method according to Claimé6, wherein a gas which
deoxi di zes sai® netal exists in said container. 25. A net hod

according to Cgﬁln]l wherein filler material having a |ow nelting point

and conpri si ng”at30gagt—ene—ot—a——setde—and—ea—hraz-rg—Ft+er—ratpl
26. A nethod ggcordijng to C|a|ﬁ19 mherE|n Saldl ! '
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.conposition al so

subst ance, a basi
met hod accordi ng
contains at |east
carbons, an ester
according to d ai

contains at |east one of an oxidation pronoting
c substance, and an absorption ‘substance, 27 A
to daim9, wherein said unsaturated:fatty acid conmpound
one of an wunsaturatgg fatty acid having 10 or nore

t hereof, and a salt thereof. 28. A net hod
m 9, wherein said chain hydrocarbon conpound havi ng

unsat urated groups conprises at Ile - STOf a hydrocarbon having 10 or

nor e carbons, -an
t her eof .
conpound w |l be

ol i gomer t hereof, r thereof,. and a derivative
AQMETHOD nEQR) BANRING oA EMBER HAVING METAY:  wherein sai d organic
contai ned in another packet, if _said organic conpound

reacts with sai & nemhencopratpinpph fesal is placed in a gas-
impermeable container in a hermetically sealed c?ndition

together with a rust-proof agent packet, and ias bonded to

another metal by using a filler material and without uging a

flux.

It is desirable that an oxrganic compound having carboxyl

groups or aldehyde groups and having 4 to 10 carbons is also

placed in the packet.

The method of the present invention prevents oxidation of

the metal surface by retaining the member under a reductive

. atmosphere containing no oxygen, moisture or corrosive

substances and in which reductive gas co-exists with the

mewber.

The method of the present invention enables easy and

good bonding of the member to another metal by using a fillerx

waterial. Accordingly, flux cleaning treatment using oxrganic

halogen-based solvents after the solder bonding is

unnecessaxy.

(Figure 1)




