[err] - 1- METHOD FOR POST- TREATMENT OF PLATED STEEL SHEET FOR SOLDERI NG
The present invention relates to the post-treatnent of plated steel sheet
for sol.dering and .especially to the post-treatnent solution mhlch exhi bits
excel Lent wettability and adhesive strength to sol der, here ng;Zr?d
to as solderability, as well as excellent corrosion re5|stance
formability and durability. Recently, Snpl ated steel sheet, Pb-Sn plated
steel sheet, Cu plated steel sheet or Zn plated steel sheet have 10 been
used as a plated steel sheet suitable for solderlng Fbmever wi t hout
post-treatment th POST 21 RIGATE E HEBTKi ng or
after assenbling. Therefore, post -l nﬁQqDERiN¢|as chronate t reat nent,
phosphate treatnment or coating with anti-corrosion prinmer 15 are applled
to said steel sheets. In the case of chromate treatnment, it is not suitable
because nore thdbhe. pregentr ihvehtionr Feliatesetes $hey postotoea trentr @f de
sufficient corrosion resistance. However, in the case of nore than 0.05

nmy/ [err] ofP}a%¥ed steelrshget| figri so2deringeaadr gsbeciadilyetiondhe The use
of strong flux causes deterioration of the working environment and decrease

of corr05|dﬁ°$%s?§?%ﬁ@%n6fS?ﬁBtéepdEPé&hsGFP&?%tSTﬁ§P§ﬂéﬁ@ et takdditt o f
Cr6+ is limt %? | ess t an 0, gg rrg/[)gF % a s not rovi de sufficient
corrosi on ra¢st %ﬁ%lVQSS rength) to,solAgL, &ﬁ&a Fﬁé EG5eEERS & &S an
antl-cog%x%é{hégégfilggysgg 3egfcgga3§cealznkd%r%95%1%% %EEHE%%AG%,

formability and durability.

St

Recently, Sn plated steel.sheet,.Pb-Sn plated steel
sheet, Cu plated steel sheet or Zn plated steel sheet have
< Dbeen used as a plated steel sheet suitable for soldering.
However, without post-treatment these plated steel sheets
easily corrode during packing or after assembling.
Therefore, post-tréatments such as chromate treatment,
phosphate treatment or coating with anti-corrosion primer
.15 are applied to said steel sheets.
O In the case of chromate treatment, it is not suitable

6+

because more than 0.1 mg/dm2 of Cr is necessary in order to

provide sufficient corrosion resistance. However, in the

6+, a strong flux is

case of more than 0.05 mg/dm2 of Cr
20 necessary for soldering. The use of strong flux causes

deterioration of the working environment and decrease of

corrosion resistance of the soldered surface. Therefore,

6+ is limited to less than 0.05 mg/dm2 and

the amount of Cr
does not provide sufficient corrosion resistance.
25 On the other hand, the application of an anti-corrosion -

primer causes a decrease in solderability similar to



*

-2- chromate treatnent and al so a decrease in the corrosion resistance of
the soldered | ocation. There is sone prior art.,relating to a process for
production of plated steel sheet for solderlng, for exanple, 5 Japanese
Pat ent Application Lai d-Qpen No. Shv.2 61-19793 and Japanese Pat ént

Appl i Caihrmat@d d-fdRfamd¥: ath®- a Pdo 12488crEaveveh, thBecBEe88ibni Nventi on™

different fromthese inventions with regard to construction and naterlals

used. JaparasaddAatamtcpdoraéred Lacdepan No. Sho. 61-19793 10 rel ates
to a plated steel sheet having excellent solderability that is summarized
as foll ows: Thers iSn-HRImalpoior saptarellabingheocZa pikodeskygeral | oy pl ated
steel sheet with the anmobunt of deposit fromO0.1 to 100 g/[err]. However,

t he prippedifctSon 5 Elkatpshssveel haheeéheforssodfietdngr, ofloct emampdehi gh and
use of Pb is undesirable fromthe viewpoint of environmental pollution. The
pr e3enJapareasd GetientiZpel eatieonnlabhdsOpaneNpi-ofhai-t B1r-893PA aod
construction and materials used, On the other hand, Japanese Patent

Appl i calERANERE PQR§Q$(§R9ﬂ¥@ﬂtEmB Laid18pen Nelafhe-t §4alPd3R-treat ment
that is _sunmarized as follows: Elat ed steel sheet is covered with
acryh(§QW§¥qF¢r§ﬂﬁ(???ﬁ%P?Olﬁﬁ?Pﬁ ?ﬂl&§n§§§f8FeB§r§FPWntﬂﬁ§efron12 to 20

umin t.hickness. The .present vention is.differ ¥r0n1 his invention
W Eh  daRP s ViR egare B caonRburESers SBA BaFaELatA Bspdand

corr sl S S e B ST SR L L aTbhehBNTSRY. 61-19793

10 relates to a plated steel sheet having excellent » _ —
solderability that is summarized as follows: Sn or Sn:Pb v
alloy is plated on the Zn or Zn type alloy plated steel
sheet with the amount of deposit from 0.1 to 100 g/mz.

However, the price of Sn is so expensive that the cost of

15 production is high and use of Pb is undesirable ffom the

viewpoint of environmental pollution.' The present invention

is different from this invention with regard to construction
and materials used.
On the other hand, Japanese Pateht Application

20 Laid—Open No. Sho. 54-15432 relates to a post-treatment that .i;

is summarized as follows: Zn piateq steel sheet is covered

with acrylic resin from 0.5 to 20 um in thickness or

pafaffin wax from 2 to 20 um in thickness. The present

invention is different from this invention with regard to

25  materials used and effects on solderability and corrosion
resistance.

BRIEF SUMMARY OF THE INVENTION

The electroplated steel sheet is coated with a solution or

dispersion to give a dry thickness in the range of 0.02 to 2 ym.



The el ectropl ated steel sheet i's coated with a sdlution or dispersion to
give a dry thickness in the range of 0.02 to-2 um -3- The solution or
di spersion contains from2 to 100 g/l of at |east one water-soluble or
mate;;ﬂisperséd material such as: 5 _ 3 a alkylphenols, b. condensates
prepared fromfatty acids and et hyl ene oxides, c. pol yet hyl ene

gl ycol - al kyl am nes, d. esters prepared from sorbitan, 10 - e.
~surfactants prepared from pol.ypropyl ene glycols (as:a hydrophobic group)
and pol yet hy},gngogL¥§ehsok Qﬁs?eﬂ%/i%hoaéﬂﬂaiiﬁs goM tof 100 gali sfeat preasar ek
fromfatty acids and di et hanol am nes, and 15 g. esters prepared
from sucr osga v erebnabler orulaass - ipersal siatedidhestennassol ution” is
used, for conveni ence, to cover both a solution and a di spersion.

Al ternatively, there nay be enployed 2 to 100 g/l water- sol uble or

wat er - di spersed hal ogen-free sol der flux such as 20 a. abietic acid,
b. benzoi® acid, & sa®tX%¥IBBePQLPy acids having 12 to 24 carbon atoms, d.

unsaturated fatty_ acids_having 12 to 24 r a O i
having 2 to 400 cRrborcQPaRRSI5ES prebpred 23 Pl ied  Er R ?f[su‘fg&wé

estérs acl ds,
benzotri azol e

oiides, anq nmetal salts, ambni um
c. polyethylene glycol-alkylamines,
d. ..esters prepared from sorbitan,

\_ 10 e. surfactants prepared from polypropylene glycole
(as a hydrophobic group) and pelfethylene glycols (as a
hydrophilic group),

£. amides prepared from fatty acids and diethanol
amines, and
15 a. esters prepared from sucrose.
Hereinafter, unless otherwise stated,the term "solution" is
used, for convenience, to cover both a solution and a dispersion.
Alternatively, there may be employed 2 to 100 g/1 water-
"y’ soluble or water-dispersed halogen-free solder_flux.such as

20 a. abietic acid,
b. benzoic acid,
c. saturated fatty acids having 12 to 24 carbon atoms,
d. unsaturated fatty acids'having 12 to 24 carbon atoms,
e. organic alcohols having 2 to 400 carbon atoms,
25 f. esters of fatty acids,
g. benzotriazole, : and metal salts, ammonium

salts and amine salts thereof..



salts and amine salts thereof. . -4- The post-treatnent solution may
optionally futher contain 1 to.50 g/1 phosphoric ester. The post-treatnent
solution may further contain 6+ 0.01 to 3 g/l of ,[err] and/or 10 to.100
g/l of organic 5  amine soap. DETAILED DESCRI PTI ON OF THE | NVENTI ON e
detail ed method according to the present invention will be described bel ow
The mai n conponents of the present dnvention are 10 selected from a.

al kyl phenol s, b. condensates prepared fromfatty acids and. ethyl ene

oxi des such agholpmtdi s Aol kidphesy ot heia1 1p fupreyet hyl ene

gl ycol al kyl ether and pol yethyl ene glycol-fatty acid esters, c.

pol yet hgbara igl icalo altkyy Ampres phuehiase dNeol yet hyl ene gl ycol -al kyl ami ne

and pol yet hyl ene gl ycol -al kyl ether, 20 d. esters prepared from
sor bi t an and Tiha&t tpy saed tase a tved rutd | sl stordn treany f bt yhaci doestén and
pol yethyl ene glycol -sorbitgn fatty acid ester, e. surfactants prepared

from poPy@dopy enag/dl ydolCx as anditaphidhi to gt @pd/ andfpokgeniy ene gl ycol
(as _hydrophilic 25 group) such as pol ypropyl ene gl ycol - pol yet hyl ene
gl yéol amine soap. ' _
DETAILED DESCRIPTION OF THE INVENTION
The detailed method according to the preéent invention
will be described below:

The main components of the present invention are o/

ic selected from:

‘a. alkylphenols,

b. condensates prepared from'fatty aéids.and ethylene
oxides such as polyethylene glycol alkylphenyi ether,

15 . polyethvlene glycol alkyl ether and polyethylene
glycol-fatty acid esters,

C. polyethylene glycol-alkylamines such as
N—polyethylene glycol-alkyl amine and polyethylene ) ;;j
"giycol~-alkyl ether,

20 d, esters prepared from sorbitan and fatty acids
including sorbitan-fatty acid ester and polyethylene
glycol-sorbitan fatty acid ester,
| e, surféctants prepared from.polypropylene glycol (as
hydrophobic group) and polyethylene glycol ({as hydrophilic

25 group) such as polypropvlene glycol-polyethylene glvcol
ether,

£. amides brepared from fatty acid and diethanol

amines such as fatty acid-diethanol amides, and



et her, f. ami des prepared fromfatty acid and di‘et hanol ami nes such as
fatty aci d-di et hanol am des, and g. esters-prepared fromfatty acids and
sucrose such as sucrose-fatty acid esters. 5 As the solder flux w thout

hal ogen there may be mentioned: a. abiet+cS5aeid, b. benzoic acid, 10

c. saturated fatty acids which have 12 to 24 carbon atons, such as stearic
acid, lauric acid 9pafTFere REPR2r@d frem fraited datdy and dsuehdséd havb 12
to 24 carbon;ggons such gs oleic.acid, e. organic alcohols having 2 to 400
carbon atons BUcH ELCIS FAbEY aFe6h&SEerfiycerol, ethyl ene glycol and

pol yet hyl ene glycol, f. esters of fatty acids such as fatty aci d-glycerol
esters, g. benzotriazole 20 Phosphoric esters including soaps with
organi c. am nes or nono-basic or di-basic acids with one or two al kyl groups
may be used. If the alkyl group is large and is not soluble in water, it is
possi ble tg add ethyl ene oxide or neutralize 25 with alkali in order :to

i nprove the hydrophilic properties. The effects of the present invention

aLe tcontrol led by AdecRe08pialk flux without haldfid i 2D h4¢ plated
sneet, ’ '

mentioned:
a. abietic acid,
b. benzoic acid,
w 10 c. saturated fatty acids which have 12 to 24 .carbon
| atoms, such as stearic acid, lauric acid, palmitic acid,
d. unsaturated fatty acids which have 12 to 24 carbon

atoms such as oleic acid,

e. organic alcohols having 2 to 400 carbon atoms such as

15 .
fatty alcohols, glycerol, ethylene glycol and polyethylene glycol, -
f. esters of fatty acids such as fatty acid-glycerol
esters,
g. benzotriazole
- 20 Phosphoric esters including soaps with organic amines

or mono-basic or di-basic acids with one or two alkyl
groups may be used.

If the alkyl group is large and is not soluble in
water, it is possible to add ethylene oxide or neutralize

25 with alkali in order to improve the hydrophilic properties.

The effects of the present invention are controlled by

the amount of ‘coating on the plated sheet,



-6- and are not influenced by concentration of post-treatnent sol ution.
However, a specified concentration is preferred in order to facilitate
operation. Halogen ion is not preferred because it decreases corrosion.
resi stance. 5 In order to stabilize the post-treatnment solution and
to inprove the corrosion resistance.agd.-abrasion resistance, [err] and/0r a
soap of an organic am ne are used. concentration-of [err] over 3 g/l

remar kal y decreases solderahility and is not suitable. 10 Soaps of

or ganfRda ¥ fe 8ot dnfddensRt B AIRCeREaSAOR R BATE Hereakmembr opyl  beef
61 d. SRRBE LB on HOREURY o SRS LV ST TR0 o BAFERTE4n corrosi on
Vor cobr SEa8H et R it A e L B et 012 808 “cort osi on
anounpr SFerayf bEabecy dbintldatlionrt sl oh SBAEME i 1 For exampl o

adgli ti on 0knaghllor® 20 SR PI AN (HETSASS DRl @ LT, L £5 SLARCEo U

i nversely decreases the sol iTrty. e pH value of the solution is

Sui t aphprblet Roel 204e A idd ¥BSi dtadée and dbaPtdbwirddEssphedion is under

3, the gtability of the solution decreases. If the pH of the 25 solution is
over ¢9°¥danane Ry &F fn tORANORS -dniRed RS wesd fase. |

cohcentration of Cr6+

over 3 g/l remarkably decreases
solderability and is not suitable. - - o ;)
, 10 Soaps of organic amines include dodecylamine, oleoyl
imidazoline, aminopropyl beef tallow amine, rdsin amine.
The amine may be used as a salt with carboniec acid. The
concentration of amine .over 100 g/l has some effects on
corrosion resistance but less effect on solderability and is
15 .not preferred.

Moreover, weli—known water-soluble or water-dispersible
anti-corrosion agents are available, but in this case, it is
important to restrict the éméunt_qf dddition in order not to
decrease the solderability. For example addition of aecrylic

29 emulsion increases the abrasion resistance but inversely
decreases the solderability.

The pH value of the solution is suitably in the range
of from 3 to 10. 1If the pH of the solution ié undexr 3, the
stability of the solution decreases. If theipH of the

25 solutioﬁ is over 10, drying properties of the post-treatment
decrease.

The temperature of the post-treatment is not limited,

_however, at over 80°C, the stability of the post-treatment



The tenperature of the post-treatment is not:limted, however, at over
[err], the stability of the post-treatnent --7- solution decreases,
resulting in gelation. An ordinary tenperature in the range from20 to
4[errl;is sui tabl e and econonical. The coating nmethod is not restricted and
rol | -Coating, 5 knife-coating, dipping fokl owed by winger roll or
air-knife treatnent are used. The post-treatnent product nust be

fficiently dry to be handled. The.dry film.thick in t f 0.02
To 2 um 12019 S BFad R PRl A5k SRR B 02 AnOHAPARY 10 of  octs
th | i A figm,t hi i
Cosi ot ancnBerAntER BhrCEE) nahaB, Hby A AT R AR AR e sont

invention.dhgnPosi-treatment sol ution which may further contain [err] or
organi ¢ am ne soap, can be 15 applied on an Sn plate, Pb-Sn plate, Cu plate

or Zn plate. Spldesabiihlyma8RHoB0lSOHIA PRt SIANE Ma St stsetisheet s
I ncrease, even after aging. Steel sheets are not restricted to said

steel sheglifdheod€nse) MppiReg FoANWdE P iwditydoalad drealisheetre0 of -

the present invention i1nprove, has not been clarified. However, formation
of. oxi desgréwehient dese angdear bohet @ sits- tiveta tdrad gunodieat inigst hes pr esent

post-treatnent solution on said plated steel sheet. Mreover, it is
considereﬂuif&tismnhg dhe poedbenhandled. _
The"dry-film thickness in the range of 0.02 to 2 um is
suitable. A dry film thickness below 0.02 pm, has no
10 effects on the corrosion resistance. At a dry film
thickness above 2 um, corrosion resistance increaéés but
solderability does not increase.
In the present invention, the post-treatment solution
which may further contain Cr6+,or organic amine spap, can be -
15 applied on an Sn plate, Pb-Sn plate, Cu plate or 2Zn plate.
Solderabiiity and corrosion resistance of said steel sheets
increase, even after aging. Steel sheets are not
restricted to said steel sheet.
o The reason why the properties of the coated steel sheet
20 of the present invention improve, has not been clarified.
However, formation of oxides, hydroxides and-carbonates is
inhibited by coating the presen£ post-treatment solution on
said plated steel sheet.
Moreover, it is considered that since the present
25 post-treatment dissolves or reduces the metal oxides which
have formed on the plated steel sheet over time, the wetting

and diffusion of solder are promoted and solderability is

improved. According to said phenomenon, the present



25 post-treatnent dissolves-or reduces the nefal oxides which have forned
on the plated steel sheet over tine, the wetti.ng and di ffusion of sol der
are pronoted and solderability is inproved. According to said phenonenon,
t he present post-treatnment. filmcovers the plated steel sheet uniformy
and increases the corrosion resistan8e~ The present invention is based On
t he above-nenti oned concept. By coating the present post-treatnent solution
on 5 the plated steel sheet uniformy, a plated steel sheet having

excel Iragtsoretment.i f ylmndoversoshen pletiest steelc shdes aumitfiowmls| y
produced, Specific enbodi nents_of the present invention are as follows: 10
EXAVPIARC] INEeR215e D] Foe SPEEPSiABet eRAFtARCehi ckness of 0.5 nm was used as
the substrate and was treated, by ordinary al kali cl eaning and pickling.
After wat erT¥prRESRGNtt HRVEDHLP af*ésg\%éf?él- e fheo ARQUSTISPE ARG uri ¢ aci d
bath at_ the weight of 2.15 /mof Zn depgsit and re treated in

accor GARERT th %GC%?§§%%I§P%VBEF§8HF pP%%fﬁ§$4kﬂfﬁiisg}ﬂﬁ%ﬁnt?%atnent
Soleut i | R f ' stear- ) | ycerol and 5
a/ I5 ofﬁ{r}?ar%;‘ﬁt?én&v\gge%/gsgé%%?eaﬁggg?h'g?m%p%&%é%dst%g:e lsﬁs‘gIe “by a dipping -

e A et sefecisfod0gstact el s i A hedamels e, o
pr eserde idbre¥in@Gu ¥Ry eptbgated. L -
. Specific embodiments of the present invention are as
follows: .. E ' : | _ . -\)
10 . EXAMPLE 1

A cold-rolled steel sheet having thickness of 0.5 mm
was used as the substrate and was treated by ordinary alkali
cleaning and pickling. After water spraving, the substrates
were electroplated in a sulfuric acid bath at the weight of

15 5 g/m2 of Zn deposit and were treated in accordance with the -
present invention. In this regard; a post-treatment
solution containing 10 g/l of ammonium stearate, 20 g/l of
glyceroi and 5 g/1 of,par;ffin wax.wés céated on-the Zn
plated.éteel sheet by a dipping method and the thus-coated
:20 steel sheet was dried at the temperature of 60°C to form a -
coating of 0.5 um thickness thereon.

Examples 2-13 of the present invention were treated
according to the'same‘procedure'as Exaﬁple 1, except for the
type and amount of deposit and post-treatment.

25 . | COMPARATIVE EXAMPLE I
The same substrates as in Example 1 were treated by

ordinary alkali cleaning and pickling. After water

spraying, the substrate was clectroplated in a sulfuric acid



according to the same procedure as Exanple 1, except for the type and
anount of deposit and post-treatnent. 25 . COVPARATI VE
EXAMPLE | The sane substrates as in Exanple 1 were treated by ordinary

al kali :cl eaning and pickling. After water ‘'spraying, the substrate was
elect?ﬁplated in a sulfuric acid -9 2 bath at the weight of 10 g/[err]
of Zn deposit and was el ectroplated in a phenolsulfonic acid bath ([err],
30A/[err]) according to Japanese Lai & Open Patent Application No. Sho :
61~19793bath at theowpighti ¢ Bbag/me DfivEn edasifednd ®asling to Japanese
Lai d- Open_ Pat ent Agpligation'No. Sho 54-15432. Conparative Exanpl esy 3-12
wer e perébegtyondasedi A o rheaodsvd fardce Afid LatdofAd 4. 30 rmsﬁb 2,
except for the_ type and anount of, the deposit and post-treatnment. The 10
condi t i oRSCPER1PFetpodpPanESedfidReD RAkRNY ARPIICatiae No o the he
evaluatrgg ﬁg Bgoperties was sunmarized in Tables 2 and 3. As shown in
Tabl es 2°an %, post-treatnent solution of this invention showed excell ent

& di vy chencRRPeERERT s HRRRTIE, Ly ihitined ARk B cohat
but - decr S38EHCF Re Lt SBET Byttt st L W Y SR PRIEL 100 S e
Furthern@&ﬁpa?ﬁﬁi@&'E&aﬂ%l%@??ﬂfﬂuﬂéie performed according to the :
same procedure as Comparative Example 2, except for the type
U and amount of the deposiF and post-treatment. The
10 conditions for the post-freatments were summarized in Table
1 and the evaluation of properties was summarized in Tables
2 and 3. .
As shown in Tables 2 and 3, post-treatment solution of
this invention showed excellent effects on corrosion:
15 resistance, solderability and aging tests. .Ordinary
chemical treatments such as chromate treatment or phosphate
treatment (Comparative Examples 3-5) showed effects on
corrosion resistance but decreased the wettability of the -
solder particularly after aging. Furthermore, the color of the surface
20 after aging had changed and decreased the corrosion resistance.

Comparative Examples 6-8, which lacked the phosphate -
esters or Cr6+ from Exémples 6~-8, showed excellent
solderability, but inferior effects on corrosion résistanCe
and soldgrability was decreased after aging.

25 Comparative Examples 9-11, which contained halogen in
the fluxes for soldering, showed poor _corrosion

resistance and inferior effects on solderability after aging

compared to the present post-treatment.



-

20 after aging had changed-and decreased the corrosion resistance.
Conpar ati ve Exanpl es 6-8, which.lacked the phosphate 6+ esters or Cr from
Exanpl es 6-8, showed excellent solderability, but inferior effects on _
corrosion resistance and sol derabiiDi ty was decreased after aging. 25 x;
Conmpar ati ve Exanples 9-11, which contained hal ogen in the fluxes for -

sol deri ng, showed oQr, corrpsio si stance._anq inferior effects on
solderabiPFtVeQFHéFﬁﬁbPﬁb ' 3| ?6{fhe15r$§§ﬁﬁ goéPgt?eatnent. -10 -

R e e ety

resi stance, sol alﬁgd and t hese

prOP%H'ngsﬁri%ﬁ,{ ';%{)eﬁ.{&ggnaﬁ%ﬁ% ﬁgﬁ&;gtﬂés ;g&gggmsg abeet-oRy j\3igng the

pr esent I nve he e strates which were prepared

in Exappkegginkd ANG1ENRArftdde £%88P| eby lud2nperhecprbeanad by the
foll owi ng tést nethods. The results were shown in Tables 1 and 2. 10
(19 ibpe@adabi.lity of solder: a sanple steel sheet, 50 x 50 nmin si.ze, was
floated on the solder-bath at a tenperature of [err]. The ambunt of 0.4 g

of bended EwaneiBnldter  THahets] s€bstratex ohied selrdepredayed 3283) was
pl aced on the sanple steel sheet for 30 seconds. The area 15 of sol der
spr eBdangd exedsily 2cared t@ompavatiige Erampledr 2aldf wepreeavasloladerd > [err]
bv the following test methods. The results were shown in
Tables 1 and 2. _
10 (1) Spreadability of solder: a sample steel sheet, 50 ' oo’
X 50 mm in size, was floated on the solder—béth at a
tempefature of 250°C. The amount of 0.4 g of bended wire
solder, that is, resin flux cored solder (JIS Z 3283) was
placed on the sample steel sheet for 30 seconds. The area
15 of solder spread was measured after cooling.

O: Area of spread solder > 200mm?

133'200mm2 > area of spread solder > 5 0mm?

w: Area of spread solder <50¥ﬁ2
Zd
(2) Combination strength of solder: a bundle of twenty
wires ($=0.18mm) was placed on the test steel sheet and -
joined with the resin flux solder (RH 50) and was subjected
to a pull off test (Bundle of twehty copper wires and solder
25 gteel sheeF were pulled in opposite directions and evaluated

as to the appearance of separated place).

No separation among wire, solder and soldered

Q:

-

steel sheet
Separation between, wire and solder, or

30 solder and soldered steel shooer



[err] area of spread solder > [efr] [err] Area of spread solder <[err] 20
(2) Conbination strength of solder: a bundle of twenty wires ([err]=0.18mm
was placed on the test steel,K sheet and joined with the resin flux sol der
(RH 50) - and was subjected to a pull off test (Bundle of twenty copper wres
and solder 25 steel sheet were pulled in KBOSIte di rections and eval uated
as to the appearance of separated placé) separation anbng wire, solder
and sol dered 0: steel sheet X . Separation between, wire and solder, or 30

sol der and sol(dgr edccitiesd i SN ERésistRte COAT 85nPhel e&e&tla@ﬁeetaw%%rrpl e steel
sheet was subjected to 2 cycles of a salt spray test (JIS Z 2371: salt

spray 8 bubjectell diy Aacymles)ofind sxatuspedyfl tesrgeuasaizi @37af: rsed 4 ust .
[err]: No red rust [err]: entirely red rust (4) Fornmability:
sarrpl e sisplaysifedtaunerand iy ect @dhoorsheahdi elradnatesdt £f¢bm=7 nmm) and Du
Pont inpact test (1/2" x 1kg x 30 cn) and were evaluated as to formability
by the lgeagradiign tafperedstusNo separati on between plated steel sheet and
0: pos& treat ment .
- © Q! No red rust
X: entirely red rust
(4) Formability: sample steel sheets were subjected to
the Erichsen test (Er=7 mm) and Du Pont impact test (1/2" x
.~  1lkg x 30 cm) and were evaluated as to formability by the
10 adhesive tape test.
o: No separatxon between plated steel sheet and
. post-treatment
x: Separation between plated steel sheet and
post-treatment
15 ' (5) Aging: sample steel sheets were subjected to a
thermo-hygrostat(60°C, RH 95%) for 1,000 hours and evaluated
as to the appearance {(or color change), corrosion resistance

and solderablllty in the same way as in evaluatlons (1)-~-(4).

_



Separ ation between plated steel :sheet and [err] post-treatnent 15 (5)'
Agi ng: sanple steel sheets were subjected to a therno-hygrostat([err], RH
9599 for 1,000 hours and eval uated as to the appear ance (or, col or change)

corrosion resistance and sol derabi Ity i-n the same way as in eval uatiadn
(1)-(4). - ) Preoaratlon and ondItIOP gf SBeC|nens Exanﬁfe
Type of S 5 RECIMENS  Thj ckness
Plaﬁrng Deposit of |Q|s mverntiomn e -+
amMmpkaryl ]t Bareabé amount of | posc-t38adment Zblpk 8éed S [Thigkneseqol
20 .Blaggdpaf fi rpmﬁlg of This Invention 5 derivat@s/é)off (zm)
benizotri azol e Lggn*) Zn pl ated 10 salt of phosphoric ester
andfantme [ I 0. 05 [erT] ) —2—3 S
plafed ; 5 ol ei ¢ acj @mmonium stearate ' 50 IBhogphori c
ester Zn plated 80 | slvcerglester prepared from fat2y aci doahd 4
Cu pl at ed 3. gl ycer gprarfin wax 205 0.2
par gffi 1—ST=Pb- H—ettrytene :
gl ytol 30 gpgt\/@dxve of benzotrlaz[oécr] 2
1 ppl yethy] &nelatstol al Kl phpsylt ef herosphorizneptert add amine 1 5 0.05
(Enpruzittp-16: Daiikchi kogyo Béf§aku 0.5 Co.LTD) 0.2
10
3 | Sn plated l S oleic acid . S S0
phosphoric ester 10 3
_ ester prepared from fatty acid and o
4 Cu plated 3. glycerol 20 0.2 “-r’
_ " | paratfin wax 10
5 |Sa-Pb 10 ethylene ’lycol 30 '
piated -t Cria i i
. poiyethylene giycol alkylphenyl ether
6 In-plated S (Emaruzitio-16: Daivchlkogyo S=ziyaku 0.5
. Co.LTD) 10 :
CrO: ) i
: ' polypropylene-glycol polyetihylene-
7 In plated 10 glycol ether (Epan-720: Datlchxkogyo _ 0.5
' . Seiyaku Co.LTD) . -~ 100
phosphoric ester ' . 5
polvethylene glycol oleate ester
8 Sn plated 2 (Noigen-ESS0:Daiichikogyo Seiyaku _ L2
Co.LTD) . 2 , o/
Cr0a ' " 0.02. .
_ polyethylene glycol stearate
9 Sn plated S (Noniolite-Ta0:Xyoueisya Yushi : - 0.02
. Co.LTD) 5 :
phosphoric ester ' 1
_ sorbitan oleate (Noniolite-SPS: _
10 Cu plated 3 Kyoueisya Yushi Co.LTD) 50 0.2
CFO:; . 1 i
Sa-Pb | polyoxyethylene alkylpropylene diamine
11 plated 10 (Noniolite-DNT -10:Xyoueisya Yush1 0.5
' Co.LTD) : 10 '
Cro, B |
|
12 In plated 5 phosphoric ester (monoba°lc) 100 | 2 ?
' Cro; 0.02




[érr] ‘ 1'polypropyrene-glycol 60Iyethy|ene-

7 Zn pl ated 10 glycol ether (Epan-720:Daiichikogyo
0.5 Sei yaku Co. LTD) p 100 phosphoric ester
5 polwyet hyl ene gl Ycol ol eate ester 8 Sn pl ated 2
( Noi g&h- ES90: Dai i chi kogyo sei yaku 2 Co. LTD)
2 [err] : 0. 02 pol yethyl ene glycol stearate g
Sn pl at ed 5 (hbnlollte T40: Kyouei sya Yushi 0. 02
Co. LTD) 5 phosphoric estér 1
sorbitan oleate (Noniolite-SPS: 1 0 Cu pl ated 3 Kyouei sya
Yushi Co. LTD). 50 0.2 [err] Sn-Pb
pol yoxyet hyl ene al kyl propyl ene diamne 1 1 pl at ed 10
(Noni ol i te-DNT -10: Xyouei sya Yushi 0.5 Co.LTD)
10 [err] - 13 -1 Zn plated 5 phosphoric
ester (nonobasic) 100 2 12 Zn pl ated [err]
0.02 - 13 - Talladlell Rrﬁ@rrauom andl dopaditibono bfspepaeenens Amount of
Post -treat ment Sol ution Thi ckness Exanple  Type of
Deposi t T Thrs myention 1] PI
(g;% err]e 1 i Amount of Post~treatment éo uczon (um a{;htgkness
_ xample Type of | Deposit of This Inventien /1) (ugm)
Plating (g/m%) . ’ :
_phosphoric ester : 5.
12 Sa plated 2 Cria "3 0.01
| . Rosin (amine salt) 10
13 Cu plated 3 phosphoric ester . - S0 0.5
. dodecyliamine ' 100
. Compara-
tive Zn plated 10 Sn plated (according to Japanese Pat.
Example 1 Application No Sho 61-197383) 6.5 ---
2 Zn plated 10 paratfin vax(according to jJapanese Pat.
Application No Sho 54-15432) 100 3
3 Sa plated 5 phosphate treataent 2 g/a’
' as P
4 | Sn plated S chromate treatment . 0.0Smg/dm?
as Cr
'S Cu piated 3 chromate treatment 0.05mg/dm?
' as Cr
S B Zn plated S: same as example 6 excent Cr0s 0.8
7 Iin plated 10 same 2s example 7 except phosphorlc 2
. ester
8 Sa plated 2 same as example 8 except Cr0x 0.02
S In-plated 5 aniline hydrochloride - 20 dipping .
(1 sez.)
10 Zn plated 10 substituted by hydrazinium hydrochlo- . 0.02
ride for benzotriazole in example 2
11 Zn plated 2 substituted by Sa(fVV)chloride 0.0Sm dn"
: for paraffin wvax as Cr
12 Zn plated [ T e g -




2

phosphoric ester > 51 " Sn plated 2 [err]
3 0.01 Rosin (am ne salt) . 101 3 Cu pl at ed
3 phosphoric ester . 50 . 0.5 dodecylam ne .
100 Conpara- tive Zn plated -’ 10 Sn plated (according tov
Japanese Pat. Exanple 1 Application No Sho
61-19793) 0.5 2 Zn pt aked 10 paraffin
wax(accor ding to Japanese; Payay AgRl bRAbioRmNste Ak dirds?) 100 33
Sn pl ated phosphatetreatment 2
g/[err] as P Sn pI ated 5 @ chromate treatnent
0. 05np7Terr] as | .U prared 31 . chromatgetTreatment
0. 05 /ﬂ“@?*‘i as Coeff’s’ﬁm _ S°1dZﬁabjr]&ttéd 5  same as exam §¢6 lexcept
[err]| Number . Resistap l Ted 1formabiligane as exangl e 7
except phosphorf ¢ -§P?§Fél’1]8“y TSfS'r‘FnﬁF‘ét ed: 7, sang as
exanpf € 8 except [errJ - 0. 929 Zn prated 5
ani | i hydr och| ori Q 20 dip@ng(l se€) 10 zn pliated
10 substiTtuf éd ny nydyazi ni g)m hydr ochl O- . 0021 de—for
benzof ri azol e il?\ exatpl e & zn pllated® | 2 O suljstit@ed by
Sn(1V)ychlTaoridc O (brrg/ err| ' 7 ffFor—parafffin -
wax 3 . O v - 1{2  “Zn platedO 10 O
a o o - o o | o
.5 2 -
© ° © ° © | w
6 O O O O O
7 e o o o O
8 O O O O @)
S @ O O O O
10 - O O -O O O
11 o o e 0 o
1 2 o) o o "0 o
13 o o o o o
 Comparat-
 ive Examplg _ ' \J
1 L—-O, O O O A-0O
2 Q A A O O
3 A X X o A-O
4 X O O O
S FAN O @] O X
6 X O O @) X
7 X o o o X
t .23 { O C @] X
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[err]”

Table 2

err] [err

]

Eval uati on of Characterlstlcs Sampl e
Sol derability Nunber

Change of Soreadability Strength
[err}

[err]

[err]

Resi st'ance

[err]

[err]

Col or

err] [err] [err] [err] [err] [ejris[grr] [err] [err]

Corrosi on

Formability

[err] [err] [err]
Terr] [err] [err] [err] [err]

{ Table 2¢.: Evaluation of Charaéﬁeristicé
Samplé Corrosion. Solder;bility
Humber ReSISténce Spreadability |Strength Formability CEi?ﬁ:.Of
Comparativ%
Example -
5 X o o) o X
10 X 0 o o X
11 X O O O X
12 X [e © e X




[err] -15- Table 2: Evaluation of Characteristics Sanple Corrosi on
Sol derability Nunber Resi st ance

Formabi l ity
Change of Spreadability Strength Fornabll|ty ) Col or Cbnparatlve.~
Exanpl e [err] 910 [err] 1 1 [err]
X112 [err] -16 - Table 3 ;4 Evaluation of Characteristics Aﬁter

1, 000 Hours Agi ng Sanpl e Cbrr05|on Sol derability Nunber
Resi st ance

Saml 17 et e g RS T e
Sample .| Corrosion Solderability' |
Namber Resistance Spreadability |Strength Formability
E xample 1 O o o O
2 o o 0 o)
3 0 o o o
4 o Ke e o)
5 o - O -0 o) U
6 o . O - e @
7 o o .| o o
8 e O O o
9 o o o o
10 O o Q- o
11 O o o) O
12 o) O O o
13 o 0 O o}
comaracivel I o
1 A ' X 0
2 A X - e
3 A X X e
4 X X-A X —A e
) ny X X O
6 X A A O
7 X A JAN O
8 X A A e




[err] [err] Conparative Exanple [err] [err] [err] {err] [err] [err] [err]
[err] [err] -17- Table 3 : Evaluation of Characteristics After 1,000
Hour s .Agi ng Sanpl e. Corr.osi on Nunber Resi stancel Solderability
Formakility | Spreadabilitv Stren th Conparative Exanple [err] 10 [err] 11
[err] 1 2 [err] ~ 17 -

Table 3 : Evaluation of Character:.st:.cs After
' 1* 000 Hours Aging

Sample Corrosion
Number Resistance Solderability
. .  Formability
Spreadabilitv _IStrength . '
Comparative
Example .
9 X JAN A O
10 X A A O
11 X A JAN O
L ' 12 X A A @)




18- CLAI Ms: . "* C L MS~* 1. A et hod
of treating plated steel sheet in preparation fB?‘§6TH‘rrng~by~pLgviding a
coating thereon having a dry thlckness of 0.02 tﬂ' |ng belng
formed by applying a solution or di"sp& &ion cont mﬁﬂ”ﬂ guﬂmé of“_at

| east one_of the follow ng water-soluble or water*di‘sperse I al s:

al kyl phe " condensates prepared from fatty acids and ehtylene

oxi des, .. pol yet hyl gne, glycel <! kyl agd e  plastll Leoof cugred T

sorbitan, e. Sirfac S pr epared fromp ropyl ene glycol as a _
hydr ophoby .e%agaelaadfe egre By HRloAR i MR S HOMEbn |- ani des
prepared Tro atty acr | et Hanol "am ne, &and g. esters prepared from

sucrose, REGih eaphlryaltﬁqc@a‘ne%as b5 . Wd &b beig, from3 to 10. 2. A
met hod of treafing plated steel sheet in preparation for soldering by

provi ding a cogaiag ddwtiney baingg foriigdt byckimsbyimgt he sehgeiat 6r02 to
2 um said coating being formed by applying a solution or dispersion
cont ai ni njispersich0Oonfidinghg & thel¥} gbhefoht tieast aineoaf Mfrenteldiowinm| ubl e or
wat er - di spersed materials: a. abietic acid,

water-soluble or water-dispersed materials:

a. alkylphenols,
b. condensates prepared from fatty acids and

ehtylene oxides,

c. polyethylene glycol-alkylamines, 3'/
d. esters prepared from sorbitan,
e. surfactants prepared from polypropylene glycol
as a hydrophobic group and polyethylene glycol as a
hydrophilic'group,
£. amides prepared from fatty acid and diethanol
amine, and
g. esters prepared from - sucrose,
and |
the pH value of said solution being from 3 to 10. g;

2. A method of treating plated steel sheet in
preparation for soldering by providing a coating thereon
having a dry thickness in the range of 0.02 to 2 um, said
coating being formed by applying a solution or dispersion
containing 2 to 100 g/1 of at least one of the following water-
soluble or water-dispersed materials: |

a. abietiec acia,

b. benzoic acid,

c. saturated fatty acids having 12 to 24 carbon

atons,



e

b. benzoic acid, c. saturated fatty acids having \moms,
-19- d. unsaturated fatty acids having 12 to.24 c;ﬁmummlw“ rgani c
al cohol's having 2 to 400 carbon atons, f. esters of y acivds $ g7 '
benzotri azol es, andl9 hretal salts, ammonium salts or

am ne“Salts thereaof, and the pH of said solution being from3 to 10. 3.  The
net hod accordi ng fo clHISARUTIFRY of AttY| acidpubiryingr 1@ sperat ofaebanai ns
from1l to 50 _¢g/l phosphoric ester or from0.01 to 3 g/l of [err] or both
phosphoric e88PSand [err] within the ranges given. “4. The nethod according

to claim2, wherein said _past-t.reatnent. sol uti or, di sper.si on_cont ai ns
froml to 50 g/l i p%ggpa%’olﬁt calé:s%%eorr?sorh?\fjbr}ﬁ 0".90 °t4o(g‘1:‘i ‘8"7‘? of Téﬂnf'or bot h
phosphoric ester gnd [LiddrMIfifhd @ﬂ?gs given. 5. The nethod
according to claim1, V\herreéan t he séafdéso ution or dispersion further

contains from10 4 100pghkoetigzeaeisC an ne soap. 6. The nghlodpaegqr di ng
to claim2, wherein the said solution or dispersion further contains from

10 to 100 ¢/ kaOtsQr Gaiich iaff AL 5D amifd a&LULSt ERbrebegt sn@oated with a
layer 0.02 to 2 umin thickness conprised of at |east one water-sol uble
the pH of said solution being from 3 to 10. -

3. The method according to claim 1, wherein said
solution or dispersion contains from 1 to 50 g/l phosphoric estei' or
.fro.m 0.01 to 3 g/l of Cr® or both phosphoric ester and.
Ccr’* within the ranges given. |

4. The method according to claim 2, wherein said
post-treatment solution or dispersion contains from 1 to 50 g/l of
phosphoric estgr or from 0.01 to 3 g/l of Cr% or both
phésphoric ester and Cr%* within the ranges given.

5. The methpd according to claim 1, wherein the
said soluﬁion or dispersion further contains from 10 to 100 g/1 of
organic amine soap.

6. The method according to claim 2, wherein the
N\ said solution or dispersion furthe.r contains from 10 to 100 g/l of

organic aminen soap.

7. Plated steel sheets coatéd with A layer 0.02 to
2 pm in thickness comprised of at least one water-soluble
or water-dispe_rsed material as defined in either of
claims 1 and 2.

8. A method as claimed in any one of claims 1 to 6 in
which the plated steel sheet so treated is subjected to a

soldering step.



or water-dispersed material.as defined in ﬁm"ﬁn',ﬂmﬂlmmml 1and 2. 8 A
met hod as clainmed'in any one of clains 1 tio# A pl at ed steel
sheet so treated is subjected to a_soldering stef. ™ % T L M

S
9. The method of treating plated St%¥6] sheet as claimed in either of 01:’?3 s
1 and 2 substant ieihé ymeshdedref ntdeatingep lateld sdferlersfeedtn @y one of The
ex a0l A%ed n ALRL, PbA! EFa2heCh BRACHS ABTMUIRA 1Y 43 AdBdin
substanti a Ic;/ as herein described wth reference to any one of the
exafgisexribed with reference to. any one of the examples.
10. Coated plated steel sheets as claimed in claim 7
substantially as herein described with reference to any one of

the examples.




