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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 which exhibits excelidgr :
wettability and adhesive strength to solder, hereafter referred tf#%%yﬁ;\ESZJCD
solderability, as well as excellent corrosion resistance, formability and
durability. Recently, Sn plated steel sheet, Pb-Sn plated steel sheet, Cu
pl ated steel sheet or Zn plated steel sheet have 10 been used as a plate .
steel sheet suitable for soldering. However, w thout post-treatnent thes
plated steel sheet y@afdd YrGO BOSHE_FRE ) ckin f S ing. V¥
Theref ore, post-treatme > e f éfﬁ B@»Bf‘ ¥8ﬁ§ﬁ %Eggghg., <+ reat nent !
or—Toating with anti-corrosion pri ar-e—appr+ed to said steel sheets.
In the case of chromate treatment, it is not suitable because nore than 0.1
ng/[err] of Cr IS ar.y _jn.arder_t rovide sufficignt corrosio
resi st ance. I—b\A/e'\I/"gF, Plg%%tgﬁ% [lér‘)re]nt@'é)s% ) ﬂhtg 2 'ha ef).‘t%s"-rrg ’Eﬁﬁt'?ﬁmf e‘?g] a
strong fluxph§edd <PEEGSSRe%t ForS UE{d Eﬂgﬁ f X causes
deterior atign o% t he vvor%?lng en\?l rorﬁrientﬁ%r?d a}telgre se&oﬁ’ﬂef)%}gsé%&n _ :
resi stance pbsthersakfened ssiiftach wiREiSatbide apmintet & ¢dni ity
limted to less than 0.05 ng/[err] and does not provide sufficient _
corrosi on rafdshdhesivabstrengtiotd W ladie) Hervhfdde mppintad iteh £ an
anti-corrosion priner causes a decrease in solderability simlar to

: 5 solderability, as well as excellent corrosion resistance,

wdd D

formability and durability.

Recently, Sn plated steel-éheet,TPb-Sn plated steel
sheet, Cu plated steel sheet or Zn plated steel sheet have
:C Dbeen used as a plated steel sheet suitabie'for soldering;
However, withdut post—treatmenf these plated sfeel sheefé
easily corfode during packing or after'assehbliﬁg... |
“Therefore, post;treatments such as chromate treatment,
phosphaté treatment or ;oafing Wifh anti-corrosion primer
15 are applied to said steel shéets.
In the case of chromate treatment, it is not suitable

2 6+

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

provide sufficient corrosion resistance. However, in the
. k4

2 of Cr6+, a strong flux is

cése of more than 0.05 mg/dm
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,
the amount of Cr6+ is limited to less than 0.05 mg/dm2 and
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 also a decrease in the corrosion resistance of
the sol dered |l ocation. There is sone prior art relating to a process for
production of plated steel sheet for soldering, for exanple, 5 Japanese
Pat ent Application Laid-Qpen No. Sho. 61-39793 and Japanese Patent
Application Laid-Qpen No. Sho. 54-15432. However, the present |nvent|on is
dif ferent f ICOHRANAESe HHRAMAUNANE (H SR APk ashsi Udie GIPEERPIRR er i al s

used. &ﬁpanese Patent Applicatiqn Laid- en No. Sho. 61-19793 10 relates
tg a plated Igsdst %Pﬂ?&ﬂ%&%&% %‘%’c%‘?abl lity that is summrl zed

ad follows: Snor_Sn-Ph alloy is plated o he. Zn or Zn t al pl at ed
steel sheet with THESrfount© "‘lq? Yﬁi‘ﬁ“i“q FAR® %%‘gﬁﬁ ver, the

f S h h f 15 " hi gh

P eE 06 onasde ey R0 dE LMo i M °qr}ol$<m!e§waa“ﬂey“se
_ t f i t

P oretruct) oipeae #dia ?&g&f%@%%%%%% hdY ichd S D 43 ana
Appl i cation J%%aneéélﬁ% A\ﬂstn £ at eJ‘ DI &Lé}&&‘s difp 2 ?@Sfdszr:{fat ment

‘that is summari zed as foll eet i s covere

acrylic resiHbudwip 0.thd IQé)sefrﬁf rinveht 1 ke S Pf e Rt @l £ din Veedd OM 2 t0
20 [err] in t hi ckness. The present invention is different fromthis -

i nventi on Wildveragictk twi 22b reﬁ@%@kﬁo%@ﬁb@ﬁﬂhﬁaﬁkﬁﬂ@laisédl'i ty
and corrosion resistance. :
Japanese Patent Appllcatlon Lald-Open No. Sho. 61-19793
. 10 relates to a plated steel sheet having excellent
(s solderability that is summarized as follows: Sn or Sn-Pb
- alloy is plated on the Zn or Zn type alloy plated.steel
sheet with the amount of deposit from 0.1 to lQO g/mz.

_ However, the price of Sn is so expensive that the cost of
15 ' h

production is high and use of Pb is undesirable from the
viewpoint of environmentel'pollution.. The present invention :
is:different fromJthis invention with regard to construction
and materiels used. |
On the other hand, Japanese Patent Appllcatlon .
20

Laid~-Open No. Sho. 54-15432 relates to a post treatment that
is summarlzed as follows: Zn plated steel sheet is covered
with.acrylic resin fiom 0.% to 20 um in thickness or
pafaffin wax ffom 2 to 20 um in thickness. The presen;
invention is different from this_invention with regard to

25 materials used and effects on soldefability and corrosion

resistance.



-3- The electroplated steel sheet is.provided with a coating having a dry
thickness in the range of from0.02 to 2 [err] said coating being .fornmed by
- appl yi ng an aqueous sol ution or dispersion containing from5 to 200 g/l of
at | east one water-soluble or water-dispersed phosphoric ester and from
0.01 to 3 g/l of [err] the pH of sard3solution or dispersion being from3
. to 10. The post-treatnent solution or_dispersion may further contain 10 to .
100 g/l of orgdﬁ?% ﬁﬁ?ﬁErQB&ﬁt9¢h§tﬂéiaﬁhgeﬁeiﬁoﬁraﬁééﬁﬂlW@tpoathe pr.&ekent
invention be, descri bed g w. Phosp Qorlc ester incl u |ag ioa s witt h

orgagl%P%ﬁzﬁ%shEYlﬂﬁnB 88¥; £ BFsﬁa%E Bei Handpt B oﬁ€°8r r ?roupz;
. . T med -
-y DE, XSS grlgrggpggﬁﬁngo§mg§egg gé??glﬁgfgﬁhESLﬁéu% s%ﬁﬁti%%t or med.

bet wedh" & P osp or gani group’is large

and i s, 0043 %Qéﬁg 18 a?oi’i@&%aagt ffampesébbbSotgfﬁ;igfeyeypaagt%h@e or

neutra?lze In ordér to inprove th rophilic property.

Herei npdt&r-syhBEe 8FNRAYEsLaskBbeded! PRoLBhBY180kYEERNanks fyead, for
conveni ence, to cover both a.solution and a dispersion. The effects of the

present. 0nvVedt 3 0/ &r 6£ copt'r,oldred ;imy dfh & A Wil u¥tfi o Tr tdl@}iéﬁ!iorﬁoat ing on
the plated sheet,
‘being from 3 to 10.
| The post—treatment solutlon or dlspers1on may further
contaln 10 to 100 g/l of organlc amine soap.-
The details method according to the present 1nvent10n .
will be descrlbed pelow: | . : ' o : _'\‘i
Phosphoric esters including seaps'with organic amines - |
or mono;basic,or'di—basic acids with one or'two alkyl groups
nay be used. The term "soap" is used hereafter to refer to
the salt formed between a-phosphorichester and organic amine..
_If the alkyl group is large and is not soluble'in
_ water, it is possxble to add ethylene oxide or neutrallze with
alka11 in order to improve the hydrophlllc property
Herelnafter, unless otherw1se stated, the term
"solutlon" is used, for convenlence, to cover both a solution .\-J
and a dispersion.
The effects of the present 1nvent10n are controlled

by the amount of post- treatment coating on the plated sheet



-4- and are not influenced by ‘concentration of post-treatment solution.
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-treatnent solution and
to inprove the corrosion resistance and abrasion resistance, [err] and
a,soap of an organic am ne are used. A toficent ration of [err] over 3 g/l
remar kabl y decreases solderability and is not suitable. 10 Soaps of
organi€ amdirb drlnsie GoHRAEsE NSy etk der B sos e rapemeyt  beef
tgl l ow amine, rosin amne. The amine may be used as a salt with carbonic
aci d. The cwilosantorm! i Howdven) ne spesi 063 gfdndease sotioref € gh1se B £€4 r-0Si on
resi stance but |ess effect on solderability and is 15 not preferred.

Mor eover, vigl loddexwnt anaftaer i st ate eomer avat @i - di Baksgeb| worant s -1eok r 0si on
agents are available, but inthis case, it is inportant to restrict the
amount of RKEfgIed rPegalge nidt. decxkasenseotes so dersbstdnge. For exanpl e
addition of acrylic 20 -enulsion jncreases the abrasion resistance but

i nversely decr eddeLRARY e delraibi 1139 . thh @it Vil @retReEn g Heo Bt 1B oand sto
suitably in.the range of from3 to 10. |f the pH of the solution is under
3, the stabiMRE]V&Ht hEVOTWIYh RIY RS 39d tHF FH G XL PRPution is
over 10, dryigy properties of ,the post-treatnment decrease, The tenperature
of the postartreé\rﬁjent i% Srﬂﬁplc?giac’gcf?rgamc' amine are used. A w -

concentration of Cr6+ over 3 g/1 remarkably decreases'

: .solderability and is not suitable.
K~2'10. | Soaps of ofganic.amines_include dodecylamine, oleoyl
imidazoline, aminopropyl beef tallow amine, rosin amine.
_The.amine may be used as a salt with carbonic acid. The
| concentration of amine over 100 g/l has some effects on
cotréSion resistanée but lesé.effect.dn so}detability and isz
15 not preferred. | |
Moreover, well—knoWn.water-soluble or water~dispersible
anti—corrosipn égents are available, but in this case, it is
important to-restrict_the éméﬁnt.qf dddition in order not to

decrease'the solderability. For example addition of acrylic

~ 20 emulsion inéreases the abrasion resistance_buf invérsely
decreases the solderability.
The pH_valﬁe of the solution ié-suitably in the range .
of from 3 té 10: If the pH of the sQlution ié under 3, the
_ stability of the solution decreases. If the pH of the
25 solution is over iO, drying properties of the post—tréatment
% decrease.

" The temperature of the pbst-treatment is not limited,

however, ét over 80°C, the stability of the post-treatment



however, at over 80[err] the stability of the post-treatment = solution
decr eases, resulting in gelation. An ordinary tenperature in the .range
from20 to 40[err] is suitable and econom cal. The coating nethod is not
restricted and roll-coating, 5 knife-coating, dipping followed by winger
roll or air-knife treatnent are used. The post-treatment product nust be
suff|c1ently dry to be handled. The drysfilmthickness in the range of..0.02,
to 2 [err] is suitable. A dry film'thickness below 0.02 [err] has no“d0

ef fect 588t 16n0BLLOShAN ! o8k DRy 1AL @i dEYohl ! MhBLEKORgS, ADOVe 2 Tor ]

corrosi on resrstance I Nncr Eases does no I ncrease. In the )

pr esent e+nes a trgoLytihge c r r contain
organlctgﬂyﬁgggggg,igaﬁﬂ }agﬁé EFB@d gntgnhg Cmﬁgtguggébgg gpgte Cu plate-
or Zn pkabgemSehderability and corrosion resistance of said steel sheet s

-1 ncrease, even after aging. Steel sheets are not restricted to said

~steel sheet.ThBecbgasng meyhbaelaraaerkegﬁrmétéheaﬁaaksd1SEe§k1§?eet 20 of
the present invention iInprove, has not been clarified. However ormati on

of oxpdrajiféydoaxides angpiagbdoatesciisbiynrhnyed bylooatki Agrtkaigeesent
post-treatnment solution on said plated steel sheet. Mreover, it is
consi detedatihahtsaneeusad. pr@henpogﬁ pneatmeaatpendudtsmobtebeor reduces
the nmetal oxi des which _
sufficiently dry to be handled.
o The dfy~film thicknese in the range of 0.02 to 2 uh is'
sﬁitable. A drylfilm thickness below O;OZIum, has no
10 effects on the corrosion resietance. At a dry film _ o/
'thiekness above 2 um, corrosion resistance increases but
solderébiiity does not increase.
In the present invention; the poet-treatment solution
which may further cohtaih : organic amine.soap, ‘can be
15 applied on an Sn plate, Pb-Sn plate, Cu plate or Zn plate
'SOLderability and corrosion resistanee of said steel sheets
increase, even after eging, Steel sheets are not |
restricted to said steel sheeti
The reason why the properties of the coated steel sheet ' .*;J'
20 of the present invention improve, has not been clarified.
However, formation of oxides, hydroxides and carbonates is
inhibited by coating the presenf post—ﬁreatment solution on
eéid pléted steel sheet.
Moreover, it is considered that since the present
25 post-treatment diséolves or reduces the metél oxides which
have formed on the'plated steel sheet over time, the'wetting
and diffusion of solder are promoted and solderability 1s

improved. According to said phenomenon, the present



have forned on the plated steél sheet qver tinme, the wetting and diffusion
of sol der are pronpted and solderability is inmproved. According to said
phenonenon, the present . 6 post-treatnment filmcovers the plated steel
sheet uniformy and increases the corrosion resistance. The present -
invention is based on the above-nenti onef concept. By coating the present
ppst - treatment solution on 5 the plated steel sheet uniformy, a plated

‘st eel \gheet having excellent solderability_and _corrosion resistance_can be
,contlﬁuousP9sbrBﬁﬁéEﬂe“Spéé?mlEoﬁﬁBEthﬁnPsaBthﬁéeﬁie§€ﬁ?t|HUéﬁPF@ﬁYare as

ol ows: EXAMPLES A cold-rolled steel sheet
havi ng thliﬂﬁesgcﬁ?aﬁeg ﬁﬂ?mﬁgrﬁgﬁﬁoﬁsr?ﬁésgaﬁgFrate and was treated by

ordinary alkal 1ngLopPLOgandubbatibnss BLLER WAL BDSREBYENGent S

substrates were e Pate n-a su rirc acl he " wei gﬁ?dof'15 5

g/lerr] ofg o ﬁEOS'E apgdaWehe EﬁéabﬁgséﬂtaBBQEQQQEStM%B? EB?u SEEBh n

I nventi on. IS regar a post-treat nent sol ut1on was coat e

"pl at ed §teeheSBﬁsaeéyseeénpehaatnﬁﬁheeramg t Bepihugaceaced §he@£ sheet was
dried at the tenperature of 60[err] forma coating thereon.

Exanpl es 1h2vgﬁgtaﬁcen§éﬁatsbmaeﬁabgmlﬂeranareatedsaaﬁotasmgthﬁcéhcan
procedure, with the type and anobunt of coating being as specified in the
Tables.  be continuously produced.
Specific eﬁbodiments of the présent invention are as
folles:' | | _
0. | 'METHOD OF EXAMPLES
| A cold-rolled steel sheet having thickness of 0.5 mm
was used as the substrate énd was tréated by prdinary alkali
qleaning:and pickling. After wstér spraying, the substrates
were éiectroplated-ih a sulfuric acid bath at the weight of
15 5 g/m2 of'Zn'&eposit and were treated in accordance with the
present invéntion. In this regard, a post-treatmeht
solution was coated on the Zn plated steel sheet by a
dipping-methoa and the thus-coated steel sheet was_dried at the.
temperature sf 60°C to fo:m a.coating.thereon.'. | |
L\/ 20 - Examples 1-2 of the present invention were treated according
to'this prdcedurs, with the ﬁype and amount of coating being as
specified in the Tables.
COMPARATIVE EXAMPLE I
| The'same substrates as in Example-llwére'treated by
° 25 otdinary alkaii cleaning and pickling. After water

Spfaying, the substrate was electroplated in a sulfuric acid

B



COMPARATI VE EXAMPLE | The same substrates as in Exanple 1 were treated by
25 ordinary alkali cleaning and pickling. ‘ After water spraying, the _
substrate was electroplated in a sulfuric acid -7- bath at the weight of
210 g/ [err] of .Zn deposit and was 2 electroplated in a phenol sul fonic acid
bath (40[err] according to Japanese Lai d-Qpen Patent Application No. Sho
61-19793. 5 Conparative Exanple 2 was perfornmed accordi ng to Japanese
Lai d- Open Patent Application No. Sho 54-15432. Conparative Exanples 3-&/
wer e perforned according to the sameprocedure as Conparative Exanpl e 2%
except ‘for the type and anobunt .of the deposit and post-treatment. The 10
conditions for the post-treatnments were summarized in Table 1 and the

eval uation of properties was. summarized in Tables 2 and-3. As shown in’
Tables 2 and 3, post- treat ment solutzi on of this invention showed excellent
effects on corrosion 15 resistance, solderability and aging tests.

O dinary chemical treatpents such a§ chromate treat nent .or -phosphate

tt eat ?t?CBEpEPStWGégﬁiaﬁﬁléQ 9/%) ShohBd9EPPSits 8 WaFr osi on resi st ance
but decreased t ttabili sql der_, a ticul after agpng.
Fur  her oS GEL PRUSESot foR. PHENGYPRIEENaE SSAlabasth KgOrb CAMGel dnd
decreasgd L0g;58" 18558Pahesk5 13 5 open patent Appllcatlon No. Sho
61-19793. |
5 ' Comparati?e Example 2 was perfofmed according EO
Japanese Laid—Open'Patent Applicatioa No. Sho 54-15432.
Compa;ative Examples 3-8 were performed accordihg to the
same.procedare as ComparativelExample 2, exceptffof the type '
‘and amount of the depesit and post—treatment. The
10 condiﬁions for the éost-treatments were summarized in Table
1 and the evaluation of properties:was summariaed in Tables_
2 and 3. | | | |
'As shown in Tables 2 and 3, - post-treatment solu'tio'n_ of
this.invention showed excellent effects.on“éorrosion
15 resistance, solderability and aging tests. IOrdinary
chemical treatments'such as chromate treatment or phosphate ' \‘).
' treatment (Cdmpara;ive Examples 3?5)LShowed effects on |
corrosion resistance but decreased the wéttability of the
solder particularly after aging. Furthermore, the color of the sufface
20 after.aging had changed and deereased the corrosion-resistance.
| ComparativetExamplesé and 7, which contained halogen in
the fluxes for solderihg, shewed poor corrosioh
_resistanee and inferior'effeets on solderability after aging

compared to the present post-treatment.



Conpar at i ve . Exanpl es 6 and 7, ‘whi ch contai ned hal ogen in the fluxes for

sol dering, showed poor corrosion resistance and inferior effects on

sol derabiliity after aging conpared to ghe present post-treatnment. -8- As
mentioned in Exanples 1- 2, in Tabl€é 1 and 2, excellent corrosion

resi stance, solderabi-lity and formability were obtained and these

properties areagehantednatl ¢h a%afp1@ls Al-ajed j5f aglbighaetand) using the
preseny_5 invention. Evaluation: The netal substrates which were prepared

i n Exanpl excélientagdroospanidiiews sosaidel e solde i itvaldmt ed by the
followi ng test nethods. The results were shown in Tables 1 and 2. 10

(1) Sprefdababiytef wealedebtad nednpind HrRele Pregiertiex & Matainsize, was”
fl oated on the solder-bath at a tenperature of 250[err The armount of 0.4
g of bendefteicr egdioder, pilladied s teedsisieietux ByorEd neoltde PCESSNE 3283) was
'pl aced on the sanple steel sheet for 30 seconds. The area 15 of sol der
spread Wad"WERLIPEd after cooling. O Area of spread sol der > 200[err]
[err].200[err] _ >_area of spread solder > 50[err] X Area of spread sol der

<50[err] 20 (2FEvednsitdRn:ofhe metgdh sssdgiadas “%i‘lﬁi}hdiee‘eoquw Wity es

rr]=0.1 hn}f s Rl nth I nd. :
[e_ 1=0 Exa p\ﬂ\.%sé ‘i-aS e%ncc)i C;[om%atrgsttivsét e‘:E:(%c'amsp eees_:t_ la— were evaluated

~bv the followiné test methods. The resulté were shown in
- Tables 1 and 2. -
10 (1) Spreadability of-éolde:: a sample steel'sheet,HSO
&*2_ | X 50 mm. in size, was floated on the solder-bath at a
témperatufe of 250°C. The amount 6£ 0.4 g of bended wire
Soldef,.that is; resin flux cored solderl(JIS Z 3283) was
-ﬁlaced on'fhe sample steel sheet for 30 seconds. The area

15 of solder spread was measﬁred'after cooling. -

| O: Area of spread solder > 200mm?
A 200mn’ > areé‘pf spread solder > 5 Omm>
Xi Area of spread.sblder <50mm2
.20
-~

(2) Combination,strengﬁh of solder: a bundle of tWénty
wires f¢=0.18mm) was placed on the tést steel sheet and
joined with the resin flux”éolder (RH 50) and was subjected
to a puli off test (Bundle of twenty copper Qires and solder
- 25 gteel sheeF were'pulled_in opposite directions and evalua;ed

as to the:appearance of separated plgce).

- No Separation'amdng wire, solder and soldered
ok - |

steel sheet

Scparation between, wire ‘and solder, or

30 solder and soldered steel sheet



joined with the resin flux solder (RH 50) and was subjected to-a pull off
test (Bundle of twenty copper wires and solder 25 steel sheet were pulled
in opposite directions and eval uated as to the appearance of separated

pl ace). No separation anbng wire, solder and sol dered 0: steel sheet
Separation between, wre: and sol der, _org3Q - sol der and

sol dered steel  sheet - 9-° (3) Corrosion resistance: a sanple steel sheet

was subject § to 2 c cles of g salt spray test (JIS Z 2371: salt sprax:§ -7
hours and dry) 1%6%%%‘ 3 oFARRIR I ¢Dh Theeedvasist. 5 =

- O No t | t (4 F bi | : I t eel heet
G g&%%gdrtq it :az:aatesarwegm ﬁbzcsatzfafz--

X 1kg ity.b the 10 adhesive tape -
test. No sggar at1on b Iﬁl ate heev‘? tcél% J‘Y]f)%rgt t r eat nent
Separa@ecp,@rlgﬁtl\@ﬁ,erbﬂolﬁg@dngteel sheet and ‘post - treat nent 15 - (5H)

Agi ng: sanple steel sheets were subjected to a ' :

5_ O No red rust
| X entlrely red rust
(4) Formablllty. sample steel sheets wefe subjected.to.
the Erichsen test (Er=7 mm) and Du Pont imbact test (1/2" X
'lkg X 30 cm) and were evaluated as to formability by the

10 adhesive_tape test.

.CX 'NOueeparaﬁion between plated steel sheet and - ~
postet;eatment
x: Separation between plated steel sheet and
pdst-;reatment
.15 _”. (5) Aging: sampie steel sheets were eubjected te a
thermo—hYgrostat(GO“C, RH'QS%) for 1,000 hburs'and'evaluated
as to the appéaranee (or colcr change), corrosion resiStance_
and solderability in the.same-way~as in e;aluations (1)-(4).
Nt



t her mo- hygrostat (60[err] RH 95% for 1,000 hours and eval uated as to the
~appear ance (or color change), corresion resistance and solderability in the

same way as in evaluations (1)-(4). - - 10 - Table 1: Preparation and
Condi ti on of Speci nens Exanple - Type of Amount of Post .-t r eat ment
‘Solution. Thickness Plating -~ Deposito - of this Invention (g/1)
(err) (err) 1 . Zn plated : 5 phosphoric ester 100
2 (nonrapasi c) 0.02 [err] 2 Sn plated -~ - 5
nmono- (-di - ol eyl ) , horic [.(an ne_sa s - 0.1 [err]
0.2 Conpara- . 'Pgbofg f Pgé_ gra ion ana _ tive
- Zh plated 10 apanese Pat. Application Exanple 1 :
No. %3% 1 9193)rypd-ox 2 | amountbP! fleSst-treatifent so1uPfSR( | |FhiBness
(ack e JapAtsmdat | Alesst | on OB tiohg Pudpdian (gr/1) PO (sm)
3 Sn Ipl ated 5 (g{n@) phjosphat e treat nent {2 glferr]
as |R-4— Sa—plated — Chorat-a—teat-Heni- :
0.05ng/ [lerr] g4s Zx plated -5 phosphoric ester 100 -2
' (monobasic) o 0.02
' Cro;
2 | Sn plated 5 mono- (di-oleyl)
: phosphoric ester :
(amine salt) lo - 0.1
Cro; - - 0.2
mpara- - . . | sn plated (according to
tive ' Zn plated 10 : Japanese Pat. Application
]Example 1 . S | No. Sho 61-19793) 0.5 . L =———
| 2 Zn'plated- 10 _ paraffic wax (according |

" to Japanese Pat.
Application No.

Sho 54-15432) 100 3
3 | sn plated 5 phosphate treatment = | 2 g/m?
: ' _ - ~ as P
4 sn plated 5 chromate treatment ' 0.05mg/dm?
: as Cr :
5 Cu plated | = 3 | chromate treatment 0.05mg/dm?
_ _ . as Cr
. 6 ‘Zn plated 5 aniline hydrocholoride dipping
W, | : : 20 (1 sec.)
7 'Zn plated 2 substituted by Sn(IV)- - |0.05mg/dm?
' chloride for paraffin as Cr
wax '

8 | zn plated 10 ' B Sttt Bttt




5

*

B

. Cu pl at'ed- 3 chromat e treatnment 0. 05ng/[err]
as O 6 Zn pl ated 5 - 11 —anl l'ine hydrochol oride di ppi ng.
20 - (1 sec.) 7 .PEg n t §gg§tlbgut ed by Sn(l\/)
0. 05ng/[err] chlor |1"racb.l'6.' pad {c:u %?gratmn of” % éw]l:\rg)(x: zes : pl at ed
10 Table 2 Eval uati on of Charact er| stics Sanple ° Corrosion.
Sol derapl I t}/ NUper esistance ' — -

" For mabi Pl&€han é%ﬁ"sm’bgdh%’idlert“yﬂlsvrengt h _ Chan r 1
0 Num er _ Resistanc 'I-‘orn_aability izrf “
o) Corrpa,\L at- ive Bxanple 1 S“ea"a[’é’rlr‘]*' Strenmgch .

O [eF 7T A-0 3 - rerr] — X — X
0. [er] B+ O [errb ] © Jo o o
O X b X ' o O
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wherein the said solution further contains from10 t@w
am ne soap. 3. Plated steel sheets coated-with a Iayiﬂ" err
t hi ckness conprised of at |east one wat er - sol ubl e or ﬂ'ﬁlﬂ!mm&lu
material as defined inclaiml. 4, ~The: rrethod of treat'ing p ll
sheet as clained in claim1 substantd al3l y- as herein described with *
_reference to any one of the exanples. 5. Coated plated steel sheets as. ;
cl ai mecElkARl¥Sai m 3 substantlally as herein described with reference te.hny I
one of the exanples. 6. A method as ¢lained in any one of clains 1, 2 and
4 in which the ptated @?EEPdsﬁéetcrgetﬁﬂaaﬁéacpgos&Bjteét gdeed ghesitddm ng ¥

ste
P- preparatlon for solder;ng which comprisés providing a_coatlng

thereon having a dry'thickness in the range of from 0.02 to

4
2 pum, said coating being'fqrmeduby applying an agqueous o
‘solution or dispersion containing from S ﬁo 200 g/l of at :
least one water-soluble or water dlspersed phosphoric ester
and from 0.01 to 3 g/l of Cr6+ ‘the pH of said solution or
dlsperslon being from 3 to 10. |
2, .The_method according'toclaih 1 -
- wherein the said_solﬁtion further contains from 10 to N
100 g/1-of organic amine soap.

3. "Plated steel sheets coated with a layer 0.02 to
2 um in'thicknees comnriSed of at least one_water;soluble
or water—dispersed material as defined in claim 1._.

4; The method of treating_blated-steel sheet as
claimed'in cleim-l'subStantially'as herein deecribed with
feferende to any one of the examples. |

5. Coated_plated steel eheets as-ciained in claim
2 substantially as herein described with reference to any

one of the examples.

6. A method as claimed in eny one of claims 1, 2 and
4 in which theﬁplated_steel sheet so treated is subjected to a

soldering step.




