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NSC-S750 - 1 DESCRI PTI ON ENVI RONVENTALLY FRI ENDLY
SURFACE TREATED STEEL SHEET FOR ELECTRONI C COVPONENTS
EXCELLENT I N SOLDER WETTABI LI TY, 5 RESI STANCE TO NSC-~S750
FORMATI ON OF WWHI SKERS, AND. STABILLI-TY OF APPEARANCE
OVER TI ME AND METHOD OF PRODUCTI ON OF SAME TECHNI CAL
FI ELD The present inventio a surface
treated 10 steel sheet fo&éﬁﬂgﬁp ﬁﬁ conponents used
for electronic conponents of electric products,

eXC@éb‘:\?ﬂéQMﬁ‘ENfﬁiﬂ‘? ARIELDYy YBRSKEE: PRERTER' OPEELY suprT FOR

Sl alDITT Uy Ul appear-ancte wWrir—agt 1y, —ant—1ot

C ont ﬁwwcpm COMEQEIVIAT B nEX@EﬂbbEﬁJ'IJ N o¥ObbEBRr WETTABILITY

f "
f or eF\EPEARRNFEPQMEBnEﬁNE M%M‘é‘ﬁql% OFan ARG Ioals OF SAME

surface treated steel sheet havi ng excel lent 20
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of the M@@réﬁmtdimwmriéﬂﬁééeﬂ%t? 88rt#d8 tPeated
#10 ate") an to the space, be n )
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r ecemiporezhucs | o @fed 2ic spmsdmxﬁt:e} eexteTl@nodimt s and
as r§§H| I robl enms_of djrec
shos%t Cl rc%ﬁiw't a‘Sﬁlsollgé’g\]!tdruc‘?o $pea‘?1t¥hsu %t ?{fﬁ%blilty of
| ayaewpeaan’ﬁ:mewewiftrkea@beregx oanciim@ulna:pn‘sangileg cigadal s
(Whsker I

I G e R g e T S T

terneplate or

doe%?‘%d%or‘g@fé?ﬁa]t elWﬁ%ﬁ(e?rsd @Wﬁ&@n@ftm@du@lon of the
maidwdd eam For preventing the generation of whiskers,
the nethods of allo | ating (Japanese Exam ned Patent
Publ i catiARGRPUNS- 8, Japanese Unexam ned Pat ent

Publ : CatIirDrgd‘ﬂQareﬂB 11?(%;( @Iéb%rcﬂ{tﬁb Fg)%r:ié%@ﬁfm@f fé€¥ric

35 at i anes m ne at ent |1 C 1 on

5Pt o e A5 TR 3580 ST PS5t PO, excellent

56-s19%6G, welamne‘setwheamaw tHadendd Rbde Cashedt Neaving an

593&&%9%%ed f%yer of 8.4 to 11.2 g/m? on the surface of the
steel sheet (hereunder referred to as "#75 to #100

tinplate™) and, due to the space between electronic

components being narrowed due to the recent reduction of
size of electric products and as a result tinplate
causing the problems of direct short circuits, the
destruction of an insulating layer, and the like due to
acicular single crystals (whiskers) grown from the tin
plated layer, a terneplate or a solder plated steel sheet
which does not generate whiskers have become the
mainstream. For preventing the generation of whiskers,
the methods of alloy plating (Japanese Examined Patent
Publication No. 58-2598, Japanese Unexamined Patent
Publication No. 49-129, etc.) and post-treatment after
plating {(Japanese Examined Patent Publication No. 56-
47955, Japanese Examined Patent Publication No. 56-47956,
Japanese Unexamined Patent Publication No. 59-143089,
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Japanese Unexam ned Patent Publication No. 62-77481,
etc.) have been proposed in the past. Further, surface
treated steel sheet inproving the solderability by

opti m zation of the alloy conpogi i on and a chromate 5.
treat ed | ayer (Japanese Unexam ned Patent Publication

d U } ned_P t
P 1535188 QSR ags RS nE P BEL RS e 0o ol 6220748
recent. yeaaee b¢mnrgxpﬁ@ﬁé@nsnagbéng&shazﬂmﬂbh@r, surface
SuBstaleEs 4640 SVLEEOLaL. ATTORL BeYE DEETL L oo
andePiimizaticenl of , thexalkd e ntonpe ok Lom amud | @adhzaoreate
objeed e i 14 Fom! Pjéﬁheé@%ﬁéﬁ 1n@t§tf£téx‘?€dPﬁ15f cation No.

solder, there is C pressing mand terna
mat%t4 527 ¢ oa%wéaspﬁ%ﬁ%% Urse i mordokat o Bulobication No.

hexaviad B9 6 C MM BB ' @Sumdif Japenese Unexani ned
Pat ent Publicati on No. 2002- 249885 di scloses to

repl ace YheFSFRHnEeRET iRl Togietat igns agangt | hgerrdous

Japaneses ddex an t1e erRal eyimdiid 1 Cﬁﬁpm BOre been enforced
2002 256481 J pagﬁ;e Unexam ned Pat ent. Publication
FaphfeseE

No.*2005"2 ah 5, 2R
Putpamatmdraxf\lo he’&ﬂﬁ&l&&%?&m@pﬂﬁ&ar&i i Padtad o6 cﬁlfo;;édsl@a of

Jaﬁ%@ tt}nex;%q’nele aﬁeént Eeollpflca $%?isrﬁbsate Iay is a

pr @pssesine pemsEing foxldreatres ttinen et d @iyeelrs Vi g hnaake plated
| t
oo I AUA NI A g A0 %g@}&%@%%ﬂ%ﬂe dri Bl

Publ i cation 25 apanese Xani ned
Pat ent ﬁﬂﬂair@sﬁﬁ e gL rzeh Lo £3ib i tiaparitse 2002-

UnexaggrediiRalifdes RUPligatd Qn ﬂ‘ﬂﬂe AU A B AP OB e

repl.acing the chromate treated [ayer wth an organic
reé’lﬁ% gy drtiNasdiyedt thesdeie WaXppinady Patent Publication

commar Aold 25 63B 1As JdestidRe GrabovE ndd ¥R drit 2T UMt ion
t vi de an environnentally friendly surface

R e Al g AR D PR IS RS bR Nt

ex Pelbldmia tiiprboich 20I0de2534at0t ahridgdse aldmination of the

%Ie?%&?%nggfcq ne\l%ent i on)g(ﬁrrgl?%gégngEuraf é)}é)%g‘gteﬁa%r?"s

stéépaﬂaaa Unexaglieedr daitendo Auidntat iwn ¢l .d Qe RA05587

' nfnlr\ég%slé%z HPus 1§1léb§t PGLhatel B 2L rlré%/rc]atralw1 trHJaaCtlayer
containing V, and Japanese Unexamined Patent Publication
No. 2003-213454, Japanese Unexamined Patent Publication
No. 2004-2204243, and Japanese Unexamined Patent
Publication No. 2004-218051 propose replacing the
chromate treated layer with an organic resin layer. Some
of these are being used commercially.

As described above, there is a strong demand to
provide an environmentally friendly surface treated steel
sheet for electronic components excellent in both solder
wettability and whisker-proof property.

DISCLOSURE OF THE INVENTION

The present invention provides a surface treated
steel sheet for electronic components which does not

include hazardous substances with environmental impact
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such as | ead and hexaval ent chrom um has sol der
wettability and whi sker-proof property, and has a
stabl e surface appearance. Bel ow, the present
invention will be described i H-detail. The present
invention is a surface treat ed steel sheet" capabl e of
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uctieioef SR HU hEkaRERoe "bBRR bitmy Bre sPRces
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achi.eved %‘g)r ovid g surface treated stee eet
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treated. it. b J,‘E di ffyusion or plated
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i nvention is an environmental1y. T endr y- sur % ®
t r e dine| swhkece foreatedtsiorek shhompofentslectronic

eX RinRited ts Sc%rgﬁlg\@cﬁt@@ diddn é’}@ééﬁecgr ICN&J(?Oigil.ag:e&SSteeal

property, stability of appearance wi th agi ng
coritasdi miatederidnetn #d Nn pand dehen e@e%‘ﬁ%étlt by
B el e e on ke ML L by [0 S Y TR0 fom an
n .ar ated w -
al |stys4 )f’elrol gé@%‘ﬁr‘f%@lq e é%?%‘%/ ted rpeunlprof “h Sn-
g Q’I;i radlﬂlc(}/ dapanemd 3k Cﬂ'l’?rgféﬁjhiiﬁﬁbrh n(!ﬁé’ﬂﬁh’@)al fhtio are
n-7n. a osi t.e in an ano
or KoY Ce1£ Jt%% aéﬁ Zn%'“};i‘ftrq'b‘%/)t’l NG HRent UJQ\E‘F'@W’?‘?%@W“
(weisghtep raatacdh Imf «h Q0o tgrlid,comring pﬁﬁrﬁlﬁbd:c)fn;@rﬂ@éd of
o Shh A tJEiSd %@ﬁéo %Iu%/er has an inorganic
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oating mainly conprise osphorlc acid 35 |
zi nc- madiedi Ui ke PeReavtt degposittissh arolem afvirdnientally
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of production of these environment
components excellent in solder wettablllty, whisker-proof

property, stability of appearance with aging, comprising
steel sheet or Ni plated steel sheet plated with Sn and
Zn and then treated by thermal diffusion or plated with
Sn-Zn alloy to form an Sn-Zn alloy layer, said surface
treated steel sheet for electronic components
characterized in that said Sn-Zn alloy layer is deposited
in an amount of 3 g/m?’ or more, the Sn-Zn alloy layer has
a Zn (weight)/Sn (weight) ratio of 0.001 to 0.1, nore
preferably 0.001 to 0.01, and this Sn-Zn alloy layer has
an inorganic coating mainly comprised of phosphoric acid-
zinc-magnesium in a P+Zn+Mg deposited amount of 0.1 to
100 mg/m?, more preferably 0.1 to 10 mg/m?.

The method of production of these environmentally
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friendly surface treated steel sheet for electronic
conponents is characterized by plating steel sheet or
Ni plated steel sheet with Sn and Zn, then treating
it by thermal diffusion or plrating it with an Sn-Zn
alloy to 5 forman Sn-Zn alloy layer, then, w thout

PN SRy 2 06ea X OELANET Pl L BUETBEF, oFLEPLORc
t enpenpeneRrt »f i 30chavacyeCizedepyi phetingebyeelnshagt or Ni

t 7. O& -, | r e ;
setﬁt.g’tngg%%%*@%?%ﬁ%%rﬁﬁm? §38, 2P EnBAPLEEEE NG it by

ma M@%oﬂ’h@tbﬁgaﬂ 5@Ethtén7@uf&ndalloy to

Setfdfﬁléﬁmgﬁuﬂﬁrﬁﬂiéwmﬁﬁﬁgﬂretﬁéﬁerwi9§0u§uP§ﬁ89§H§ a zinc
rinsing at 100C or | ess he surface treated steel

sheBH S 13 hrerehie $‘h¥/%?1‘t:?ondh83l’é§cEFPeﬁPeet in a
Perd QL BN | & S@&E 1&@%1&'&& aLs SEaE’{l?Qf of 30°C to

property, and ty o appearance W th aging f
app"10°£at ithen ﬁmeeiledierlqmmna:mg)onerﬂmd dityisng it at 170°C

| nve e Vv n LLy

frlg é;gséup?%:e rea ‘?tJﬁSQtt#g Hfé‘g %r%ﬁe%tment
Conpemisnt stu2d HR e D@R&Hﬁﬁﬁ@n&bﬁ@%\%bﬁ&&ﬁ at 50°C
1is a viewshow ng the surface layer structure of a

cr d<3- WG A G4 &per Sfing hemmatatoire mfter the
Pr &SN equiel Ak snd |4, Fod Vit ehowi ng he

relati on anDng +Zn+My deposited anount of an
i nor gani®h¢ | EFLh!ifEtCH% Zreatewi el Seheoki ght fheapresent
an ;3rhit Pon Wad Yelel BV SOFASFmMYRELADL| §bYdeFI G 3

is a vi ew show ng the rel ation between the Zn
(Wéffegqﬁ Y%l"gﬂi’jkﬁ‘%‘fﬁ’%o%? RFCRRPL 7/ a‘PF@ySFQQEPEﬁdOf

30éﬁ@ﬁ&ﬂ&h&@@ﬁ%ﬁfﬁbiﬁgﬂﬁ6r 1heaehengersHh electronlc
appear ance.

% a view £ therelat

SRR TE o, M) DTSSR veRURLSS 1 Dh7 oSBPPLR 2. Zn

aI Ie:w:lm«enemmul;t hier idnSker spr Date pt opet &yl. sBEST MPEE for
KI NG THE INVENTI ON 35 Bel ow, the range of

I | rﬁ]t Ation of ?%Ilép%r?ee% eht- invention will be
expl ai Ne2RIEF DEFURI PTIGhoWS THe BRAWAKES| ayer

StrUCturﬁtéﬁ P BSiew showing the surface layer structure
of a cross-section of the layers of a product of the
present invention.

FIG. 2 is a view showing the relation among the
P+Zn+Mg deposited amount of an inorganic film, the Zn
{weight) /Sn (weight) ratio of an Sn-Zn alloy layer, and
solder wettability.

FIG. 3 is a view showing the relation between the Zn
{weight)/Sn (weight) ratio of an Sn-Zn alloy layer and
P+Zn+Mg deposited amount and the change in appearance.

FIG. 4 is a view showing the relation between the Zn
(weight)/Sn (weight) ratio of an Sn-Zn ailoy layer and
the whisker-proof property.

BEST MODE FOR WORKING THE INVENTION

Below, the range of limitation of the present

invention will be explained.
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- the above three nethods as discl osed %apa

section of the layers of a surface treated steel sheet
of a product of the present invention. In the figure,
nuneral 1 designates an Sn-Zn alloy |layer on a steel 5
sheet (not shown) or an Sn-Zn -al3oy |ayer of the
surface layer of a surface treated Iayer having an N
shown)

pl at ed ffu ed I n t
t he steekféshee%hg$§ acgur FFe YSEsFSEHFggrSnO% & cross
i nosgahiencoft thg lanenbyofoapsseﬂacé pheaphdrsmeel sheet of

acl g- g1 98a BRIBESLHM REQEeﬁQ $heLAel 8hl Sﬁh%}%ﬁtﬂfg
the present inventio ayer
Sn- Qﬂmﬁrﬁéyll@9§ign§t€ﬁeana§érZﬂmhﬂéhYcéﬁyﬁwtQneg Bh@el

basigeof YHStpéﬁéﬁﬂs b?vgﬂtSRDZnanloyh?ng%Eoéft%ﬂe surface

amount is reqwre to be at | east
frohRY®E 9Ff eRdpdhface Fﬁ@aﬁeﬂdéayaéthaﬁnngt9naﬁa pdated

rustapepObr PrOPRLt ¥i fFSedPPEVeti Thbtt BAEAAY bE RAE steel
partlcular#ﬁﬁgftern1ned in the§ﬁresent i nvention, but

abotitesh 3 3CHenthifer £ ofif GNREPAt PBNIRPFAANAE coating
COSﬁalﬂSynebhpdSeﬁObffphﬁhﬁgoﬁﬂcSEcZﬂ @hh@¥mh§ﬁ@é1um0 the

dd | ect
Ll e et PR ha iR EAFTPEEPERL  LouERERPR, on the
trmﬁwrbmeahlngthmﬂenf TheeSttgncahlonglaystedk sheellayer

t [ e oplating and a, met hod, of
Ut i s 200 UL P g PR bEgH £9BE 2RO UG 0001 0n, anc
t hethwtdeppplngd apohot. lFureﬁer.:euytgsbﬁgaanlhlast 3.0 g/m?
pla&ﬁqnéﬂgsfféﬁetﬁée@ie@§o§9@e5fa§h§aéglé %ebe§93331&9y and
Une%aﬁﬁﬁ%ﬁogﬁt@ﬁ@p$@bYrcﬁheoﬁpmbr lQmQVOgh@raﬁé is not

UnQ%ﬁﬁﬁf@@l§?1§n&ef@§$iﬁ@&'QH Nee §r4535961nvé5th8n, but
pos blen§9 g rpwan Ni plated | ayer or an Fe-Ni
a

di f# aF s Lot otk & sh 201D Shdldt iy cost.
an 30 SmaZmetheys ofiot heostih@cen! ayern dDopr 8598, in

T S TRt WL
pl dtfezh subsiybte thayresl @bﬁﬁuQMOﬁMthaamény,layeteiare a
Do dE BT AR cORERG! 3 URGE LA Hiton arioy
restging iokcretptating ahd Zrmethedghf)ASppingi ghsieel
rathpof ap Sdled | 9y-3 ?yﬁétﬁndngﬂel%Gt%énﬁggaaiﬁplng
coating mainly conposed o osphorlc cl
method. Further, by u51ng an Ni plated substrate steel
sheet as said steel sheet in the above three methods as
disclosed in Japanese Unexamined Patent Publication No.
2-270970 and Unexamined Patent Publication No. 3-183796,
it is possible to form an Ni plated layer or an Fe-Ni
diffusion layer at each interface on a steel sheet and an
Sn-Zn alloy on the surface layer. The present invention
does not particularly restrict the method for forming an
Sn-Zn alloy layer. By forming an Ni plated substrate
layer, when an Sn-Zn alloy layer is thin, the Sn-Zn alloy
layer is made uniform and the rust-proof property
improves.
Next, there are the restrictions related to the Zn

(weight)/Sn (weight) ratio of an Sn-Zn alloy layer and an
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zi nc-magnesium By formng on an Sn-Zn alloy |ayer

having a deposited anount of 3 g/n2 or nore and a Zn

(weight)/Sn (weight) ratio of 0.01 or |less an

i norganic coating 5 nmainly compased of phosphoric

aci d-zinc-magnesiumto a P+Zn+My deposited anmount of
e .to suggress t he

o sibRraati RocRrihb, RRRRIY: srRO8Bed) Br B REPRPEL R aRTd-
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surteee e?%%?g ﬁ%a‘Z‘ﬂe’(‘V\e?‘@ﬁF)?%nr?F\EFEhF}‘eFBF?Btoﬁnd to

an Ssedfe @ke{:@yléﬂﬁeéolaéﬂ ﬁ@td@blmtyafpeketyz)Mﬁa a
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evaée@ﬁemgbyhes%@geralﬂmﬂtC@ft@ ZﬁCOWdlghE)/Sn (weight)
det a_so] der cus, wth a )
byl el gk LI Te Yreulfiepssinte co
tVWﬁ¢¢mmS @fg¢¢@xwh1mherfweo¢§pprapdraytaseshype,iasFIG. 4.
the fluxgr@nd, w1 096 LS £$ﬁ§$£¢%¥%€{&3é?: % deposited

pleces 25 were su Jected to the acc
i n aneeriorel BZntde ¢brtize nbuesgarhe ¢fest,|1ns véinhg

evaddthd S8 b £ pIeXPHIESSEL :Qé’ld-ozn‘{\@-exﬂatﬁll?@s?[\@ﬁl %fmt:he surface

(zero cross tinme) is, wthin 3 seconds” under
naedy S i, 2n o(ww%tkh%n Gapbahs) wrakia sfs@reoﬁ@sZn

UnC&Ild}‘elaﬂﬁét Veand UXo1dehe watta01 M@ﬁf t@ﬁeﬁaéredéﬁoé‘i?ﬁed

| ess than seconds unde the active
shAPHH t% IR GIh el PR Shet 2 %h‘é tso?@eP “g/n’. In
?BtﬂH&B|¢AQEJStﬁéﬂséiﬁéttﬁ@ﬁ%@bﬁbﬂ@ﬁd?asSeﬁai@ated by using
weli io,of 0.1 or.less_an

Do A T Al e e iondl 10T oo 1Ry el meniscus
parvutdulaege, vemgnl@&xag Zin<{Awi i J 4 Sred oo Diey aat the oéolder
0 r . +7N+ POS ted anmpunt

Oqﬁﬁf f§§§“2£ reme 1@? ¥g“900d é E¥%%|?n? ac{lve type, as
obti‘éimeﬂtev,erarmmmasmmmatdw Vleettfdthmllt/ym]ftegatdst pieces

thedipefud{dbided I fo YaTe CRUdIIBL ing treatment in a retort

at 105°C for 8 hours. The results of the evaluation are
expressed by "O" when the wet time (zero cross time) is
within 3 seconds under the inactive flux, "[J" when the

same is within 3 seconds under the active flux; and "X"
when the same is not less than 3 seconds under the active
flux. As is shown in the figure, the range where the
solder wettability is not less than 3 seconds is a Zn
(weight) /Sn (weight)} ratio of 0.1 or less and a P+Zn+Mg
deposited amount of 0.1 mg/m® or more, in particular, with
a 7Zn (weight)/Sn (weight) ratio of G.Oi or less and a
P+Zn+Mg deposited amount of 0.1 to 10 mg/m?, an extremely
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there is a tendency to hinder the solder wettability
when over 100 ng/n2. Therefore, the P+Zn+My deposited
amount is 5 limted to not nore than 100 ng/n2. In the
case of the inactive flux, net here than 10 ng/nR is
preferable. FIG 3 shows the results regarding‘the Zn

f the Sn-Z
b0 LSRR 0L LA Ea Phol 8y SR BRaRE Pl HfSEtive
af telun. 19itbi segardresi shancepeesl ifival ueés weasooedirmed
b f *
orRals 43 PERRERCTFLETRIRACECRRE Shaler RRbELpifEey when
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Of ﬂlrQJ_’Eé’dl @ésnéjaatﬂorg thﬁ 160trﬁg?1q2 ofy2. &@rcpg% Sthe

shown I n 3, In rang
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100 ng/ nErgw Bhsﬁo@ tlﬁ@/etgmifsQ»nré@@rabh £8ki gnof
0. O or |les change_in color_difference

can' l%%é?%%d(w%bg‘me ¥3kio pfethei Snedl| ahtey daver and

"O'thd f iodex @foahmg@ df @pp@aﬁgﬁcaobeﬁoﬁel 8hd after a
difference is conf i ec

he. t est [
e L Pk PR R ke 36, HE1AES (mBaSEFatT Y, cptake
is drﬁ@éreme@ mstédx!  iftdfrade shbws*t heluesul RAnointhease of

rel ht ) melght ratiQ

of éﬁé f$$nbé$aF%rag@dé¥§%g % Ié%fjus &Y - r%% fahle test
propErIQSsThmameBIOfrm @W@l@@t&@gaﬁheCMhl&k@r}$ﬂ(xﬁ less than
pro erty wasg carried out by subjecting the test

€% 3% "dediée Herfdith @ramPIsuldf gxpro§§s§Pﬁg’n in FIG.

and3 t hﬂlﬂ g NEahgE St r@n@hﬁnmgt@@p@w@é@hsﬁsuﬂ{ 8§8C:he
erature and 90% jn relative hundit mhlch was

10 ATTTIR LT o g iah O 1 her e boR g, it Zh

evalweaidion /s sahélgm) cardt£6l ®EtObY1VbEUBLss, almost no
i nspecti on, and @ %Eﬁ el ectron m.crosco
Rl Ut §

, dth )
r eSUIAIDLE heo SiEs Pl e ciiPayedl shnthe test

t Ng 0SEAIT I £NGPa Dia U SkersOi"s, dessrdhan O]JOQ:dnC&rld "&'change
when the sane. is not less than, 35 100 M i s shomn

i n M goer Finteegnss 1o ??Ef%Fmﬁﬁqsﬁ%rt%?oB?St piece is

Pr QR 1vat d s SCCHM ERCE tBfe MNISKENR A G, 1 eSThd ht‘%ﬂ-}11:1(¥?Lece is
pm when the Zn (wei ght)/Sn (m5|ght) ratio’ is not |ess

thmcﬁltm}:ledvlaiwul‘:"regard as to the P+Zn+My deposited

amunt oEtIé he r}?rvgsantlge Crogstt.lzfig'on the relation between the
Zn {(weight)/Sn (weight) ratio of an Sn-Zn alloy layer and
the whisker-proof property. The test for evaluating the
whisker-proof property was carried out by subjecting the
test pieces to 90 degree bending and bulging processing,
and then aging for 3 months in the atmosphere of 60°C in
temperature and 90% in relative humidity which was
similar to a moisture resistance test. The evaluation
itself was carried out by visual inspection and a scan

electron microscope, and the results of the evaluation
are expressed by "O" when the occurrence of whiskers is
less than 100 pm and "X" when the same is not less than

100 pum. As is shown in FIG. 4, with regard to the
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5 Fromthe above results, the range of the Zn
(weight)/Sn (weight) ratiois |imted to not |ess than
0.001 fromthe viewoint of the whisker-proof

property, not nore than 0.1 f+@mn-the viewpoint of the
solder wettability under the active flux, and not
nmore than 0.01 10 fromthe vjewpoint of the so| der

wet YRbFKS T yPERQEr PFARS T Kact PG e PPk TE AR Pgnﬁﬁl6¥eFﬁe15

P+Z d e C S
e (B 1 T o0 e

to 49 PRy nbess phanelr W%E&@Uttﬁ%G@¥ﬂ1@%tt@n%hﬁn +Zn+Mg

t heqapd §10€le @f amb@AICEH E 0PhOT i ndBgdREc | BOAERREC coating
mai nly co rlsed of phosphoric ~acid-zi nc-nmagnesi umin

the preseht™i Fi@nPore wrePubes, ekt aFaiede 9hphhesen

Uneaer gieel) Pon enve Pyt ) caat bo Ne. lﬁ@ﬂﬁed2€88§5t less than
orne

f t ted st th 20
o TS S0 Co2E TR P A “Brhs SEok SFSFaHet URFoberty,
phc&pham@rathamh@ BnfZomatheyviayesint nof htise caseder
h th th
i S SnPEL Sy O {8 SEDR SPrud TalT MO i popen 0-01
t r eomgt henev sdrepoimy sl the i sokdex wdtamEhluyp\pmgr the
d
I N fhact e F@EE‘;‘?S'T&E% fmagép%@tg?]ég%f%ﬁ%% gé’pﬁgf@é/a NEmount

the zinc oxide fi on t
sulGfurihke gperyanic eeaweyg l%elxmigfif%%l on Qﬂ bh’@@,ph@\@ eng /m?

sol Uk Mddte Pt fI@ﬁCtuﬁ\" th 1@%&/:&1@ iand thenefane

an Inorganic coating ., mainly conprised of magnesi um

phosphat™®X%s Pt ™5e? Hotwes et Wbﬁtmﬁ¢¥ﬁ%s%ﬁtpr°du0tlon of
i nuaty |mr@hwtccs£myg rr@aim doriyer Dxddleot | pd S dPEC
Sn-Zn, allo and djre reacti ng the, zinc

ot S s e Sttt | 11 BT HRGTISH G il be
m|ﬁxpmﬂmﬁédsolut|on an |norgan|c coating mainly

h
Formeo. PR Mty fi AL BN TR iag Y9y 2002-

: \/\/atZ’eqr‘E)SBEchQp@sers aotmalrfmb tEeatad steel oveeet i fiotmed with

I(')T;Ia%{ al neﬁurt%ﬁﬂﬁ%q@qﬁéo& i %]%ﬁgf]prlg% neSlum

af Yo sHiE ehewste £l predin na-‘tlhw ergmre-su Irmthls case,

di phaaphate S0 4HdBD id teHBYe D d 1 S0 hd Nfe £ idH I £
r| nSI g and dod‘%/l ng pr ocesses I n contl nuous treat nent

i Haidh the iedmsa ey ayer, then post-

treatlng the sheet by sulfuric acid and then dipping in a
magnesium diphosphate sclution. By removing the zinc
oxide film on the Sn-2Zn alloy layer by sulfuric acid in
this way, the magnesium diphosphate sclution will not
react with the zinc and therefore an inorganic coating
mainly comprised of magnesium phosphate is formed.
However, in the present invention, by not removing the
zinc oxide film on the Sn-Zn alloy layer and directly
reacting the zinc oxide of the zinc oxide film and the
magnesium diphosphate solution, an inorganic coating
mainly comprised of phosphoric acid-zinc-magnesium is
formed. As a result, a dense, stable (inscluble in water)
coating is obtained. Even at the lower limit of 0.1 mg/n?,

the antioxidation action can be maintained. Further, in
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5 The concentration of the treatnent solution, that

i's, the magnesi um di phosphate sol uti on, should be

within the range of 1 to 100 g/L to avoid problemns,

nore preferably.10 to 50 g/L.. Further, the

unavoi dabl e entering phosphoric acid, sulfuric acid

and ot her 10 di phosphoric acid salts (hb Ca, Al
etctﬁea?%o%B?tlﬁﬂr?F%ﬁﬁéFiyafFﬁFtEEe ﬁ%@SFdFﬁgdﬂHEed in the

temw@ém@noalpﬂesphgaéngaluﬁﬂbﬂtI 98, malyhbs b@ﬁséd The
maj or _effect. t he d|r§¥¥Freact|on bet ween zZi nc

oxi %‘ér’b?n‘f hjél’i?h’&g oxPde Pr?oﬁr?ﬁ‘éséﬁszﬁnaFPB{leBO“S
Iayffeawmbmhelnaﬁncsmﬂﬂgdr@hﬂsnba&Snsbéuhsea asSothbyi gre.
prefera ey t erature. T tlon
PreLe hble “eph Ol s ELRE Bt "Efe ) [e5PhRbE aBRRENNBDS that
t r el netite ma@nesﬁﬁm:@iph@sphasenaobESaoy, Nhoeld be within
r t t r ab a
PhatEE Fistas 08 1, FOPEOGLUTE 18, 39518 plRb TR0 T bR
upnereteemlvlyslo'ot:o 090 @45E. ﬁhetherhethﬁounavgidable

eV%@%ﬁEiﬁ§h ﬁ8§§ﬁ9f150$8iﬁonsﬁffﬁf§é aS&S and other

Regar di e treatnment nethod g
éwwwoaéc@%@ygﬁlkws(laasféapg sl he “etgut) t rare ot

cm%argghﬁngg?spgmgﬁgdthe control of the current
density is difficult since the anmount deposited is

ext r enel 3RE}EFINI ﬁ%%r%ﬁ%P%rﬂﬁﬂﬁep?chh%aFrﬁﬁBﬁP%ﬁss?6Ut1°nf
t hiauﬁetm da;.: Ngajbe éfﬂ@dztﬂgoﬂn’dhérdiﬂéc’@r 0686818kt BEtween
treat nent this sane as t con nuou

1 adidentne (o Bad Sk 0hhd “Thad ok iider Pknao: Bhg sn-2n alloy
teﬂmﬁyemLﬂmdhasetmaﬁmeéﬂﬁml@iphesphaﬁeteomﬂtbbntheo it is

S ALY 0 L0 SORLL Nl Lro PXEL 119C BNEVEYOLBLERon 1n

€ coa ecF eaRe Ana" <t hehoh ng o
cxxﬂhqmﬁvwimefal@ sqdterds ope, lebe) opparcobnhinuofist heeatment

dry| ature is .170C, nore 35.preferab
A SO B st 4 ey W HE Rty the
i nV@’iﬁp@fhtWhi:é fsrsdrey dae nfdd %ﬂ%ﬁ:ﬂllrbﬁseﬁdsmﬂ:ﬂ,hﬁlomogeneous

exanpl es hereunder. The eval uation results of tpe
perfRGiahee st noe heeeweep! eEhahepeen Hépifk| &8 70°C or less

Co%éf@%@fﬁne!&% e<9'f Waéé‘?a&?&ﬁaf%anEhQXéHPhE%QV Becomes
5 sunnaglze in Tab
grea

Regarding the treatment method, dipping is
preferable. Electrolysis is also possible, but the cost
increases and the control of the current density is
difficult since the amount deposited is extremely small.
There are many practical problems to this.

Regarding the rinsing and drying process after
treatment, this is the same as the continuous treatment
of general steel sheet. The drying temperature has to be

170°C or less in terms of the stability of the coating. If

over 170°C, the hydrates in the coating will decrease and

the bonding of the coating will fall. Therefore, the
upper limit of the drying temperature is 170°C, more

preferably generally 100°C or less.
EXAMPLES
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(Exanple 1) Low carbon cold rolled steel sheets
produced by cold rolling and annealing in a usua
manner were subjected to degreasing and pickling, by
a usual nethod, and then 10 coatged, in order, with N
pl ati ng under the treatnment conditions shown in the
item (1 Sn pl ating under the  treatnent conditions

(1) : . .
shown | T @HESERY HEREIAD priy gt thrferb explained
tr eatsERNtorC AHE td:Qfgp IS Wedtduridir | I8 (éWallddtion results
su%ﬁgziion, t.he steel sheets were subjected to he
15 O ETIRE SATUAnG eI L H eéiﬁf%k%ét LR retarled
25@cinoli t350G faore nair et sartdharhd. congaooiidi va dbemples are
at r.e _usi.n el.ectric resistance heating
rreg%gr%!g%én&cfﬁé"ggﬁ v 1a‘l | oy coatings were forned
Fhereon}ﬂ&ﬂmgkﬁ,lnhe.steel sheets were formed wth
| NOT 92Nk QAUNGS SR % 130 £ YR S h Ll PIOSPROLLE by cola
aci d- zi nc-magnesi um under the conditions shown in he’
i t @dlidndaad armealimg in @ uandlowmarkisnisiefe subjected to
eV Aol S ibkNnd! #y NP dda 1B di g
s onies 710: B gl B dTi H2_,s‘fl’c‘>)4“°‘:l iRl gaill‘f&m@herl
H3Begtedy gL ordarypiviittith dlic gdiiinghirgiam the treatment

t expaGatibts 4hdwd ACth0 i@t ety deisighat nd Qurkfer the
Al dnR 2) . Sn plati.ng (i) Bath caonditions Tin sulfate: )
20 E5a55e, CPRBINA (G 4 Fherd KaR 27 g/ Ankein Blating
Et hexdplratred a-reaphich sddditiomcishiowh tim Xig Litem (3). In
(5 \ELaH 180U 0% B RLCRARNS 5 {heac
(1 krBat-meadnditt a0 st e 1Biskadedn ts uf acen enGie teo- i) @f 1250 to
Ph%g%L&u%Lgnhgta ggé Egagoo%gosgégnd in the atmosphere using
an electric resistance heating method, and the Sn-Zn
alléy ceoatings were formed thereon. Further, the steel
sheets were formed with inorganic coatings mainly
comprised of phosphoric acid-zinc-magnesium under the
conditions shown in the item (4) and, after that, to
various kinds of evaluation tests.
(1) Ni plating
(i} Bath conditions
NiSQ4-7H0: 200 to 300 g/L
H,S04: 0 to 50 g/L
H3BOs: 40 g/L
(ii)Plating conditions
Bath temperature: 40 to 50°C
Current density: 5 to 30 A/dm?
(2) Sn plating
' (i) Bath conditions
Tin sulfate: 20 to 30 g/L
Phenolsulfonic acid: 20 to 30 g/L

Ethoxylated a-naphtholsulfonic acid: 2 to 3 g/L

(ii)Plating conditions
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Et hoxyl ated a-naphthol: 2 to 7 g/L (ii)Plating
conditions Bath tenperature: 40 to 50C 10 Current
density: 5 to 30 A/dn2 (4) Treatnent for formng
phosphoric acid-zinc- magnesiumiayer (i) Bath

condi ti ons Magnesi um di phosphat e aqueous sol ution: 1
to 20 15 g/L_(ii) Treatnent conditions Bath

t enper at ure: BOFR - TMRSIA WS 0r39 €@ $5°Geconds) (iii)

Rinsing 20 Or¢liRady tesmeiayure €8i$ofRpahzto 5
seconds) (iCF\é%l Dryi ng 100C (5 seconds) Exanpl e 2)
Low car bo# PIBFIE steel sheets produced by cold
C 25 rol{inpain eomeadids i n a usual manner, were

subj ected taq, degreasi and pickling by a, 6 usual
net hod, and t ‘fﬁglerfa‘n %?o“e‘?l?stoéq é’d’\%@% $Lplating
under the tr exteresitsulefordid ianisd SO M $heg it em (1)

of Exanple 1 _and Sn-Zn _alloy plating under the
treatment corfthtq LS EPh e B0 2 tien {53/bel ow

and subj el irte dorRBiyRIHs for forming an
i norgani c coating mainly conprised of phosphoric acid-

zi nc- magnesi B Uhdampete@ togedi 40 sHB&N in the item

(4) of ExanurerdnGerpfilisf: 19aly $0 AAfj2ous kinds of
eval uation tests. 35 (5) lStﬁ{Zn alci oy ho’?ﬁ%i p plating

(i) Bat H*oddisateeet. foxr fgyming RhesRhaT iGE gy zige-

( Weiaginic)s ifad il@ayer 0. 001 to 0.1) (ii) Plating

condi tions ,Bath.tenperature: 250 to 300C 5 D pping

time 19 80%&% SO TRt - 30 to 40 g/ M2 (wi pi ng
control) (Edagplesiljn diphosphate aqueous solution: 1 to 20

g/L
(ii) Treatment conditions
Bath temperature: 60 to 70°C (dip for 1 to 5
seconds)
(iii) Rinsing
Ordinary temperature (dip for 1 to 5 seconds)
{(iv}) Drying
100°C (5 seconds)

(Example 2)

Low carbon cold rolled steel sheets produced by cold
rolling and annealing, in a usual manner, were subjected
to degreasing and pickling by a usual method, and then,
in order, coated with Ni plating under the treatment
conditions shown in the item (1) of Example 1 and Sn-Zn
alloy plating under the treatment conditions shown in the
item (5) below and subijected to the treatment for forming
an inorganic coating mainly comprised of phosphoric acid-
zinc-magnesium under the conditions shown in the item (4)
of Example 1 and, after that, to various kinds of
evaluation tests.

(5) Sn-Zn alloy hot dip plating

(i} Bath conditions
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Low carbon cold rolled steel sheets produced by cold
rolling and annealing in a usual nmanner were subjected
to 10 degreasing and pickling by a usual nethod, and
then, in order, coated with N+ ptati ng under the

t r eat ment conditions shown in the item (1) of Exanple

1,- and Sn-Zn atln under r
condi ti ons sh%ﬂm af% Y%}ggﬁg/éﬁ ?%%fgét {oFehie =
tré@t%@httéo@ Ibrmng an 15 i norgani c coating mainly

conprised p zj.nc- magnesi um under the
condition PP;PPR% gogﬁlgl? of Exanple 1 and,

after that, tmamrt@wpekamﬁeofzsavabuam)m tests. (6)
Sn-Zn aIon ectro _@tlng 20 é%& Bat h conditions
Al kanol sul f on %P%&? IBet ot 298 Bival ent zinc

ions: 1 to 5@1;111_1an| ambent : t 30 tonsd 4067 twigihg/dontrol)

(ii)PlatQﬂﬂbﬁéi' %-ons 25 Bath tenperature: 50 to 60C
Current den 0 to 200 A/dn2 (Conparative Exanple

1-1) A dmrpacraaltbcvre exbipiel hed prephr sedys appbguogdaby cold

hr Qi | n
Ft;n1 331 f?ﬂﬁq?ﬂallnst a%h%?qgﬂgé%r@éﬁﬁéﬁfMg é sagﬁeCtEd to
t hedggraRg g cinb@ipreing By th mm@abtm@th@@ndmdohhen, in

beidwgdhe c&?d’@e@swnﬁi(wlﬁlé!tlr(cf)uﬁ@Pn@ﬁg L et MENt
(1) Bath conditions 35 Cr03; 50 to /L (||)Bath

t eI NS 4P ST ¥he pln Sl)se%% mplgsl, and Sn-Zn
(C@maf}atﬂl@ﬂ&i@m&%ﬁ e Atﬁé&@@él@tﬁ | ¥Sn X PhE shown in the

>r oLty Sl masline he, shiommie Lreapentcshom,

t harﬁ.tﬂgii’nmrtr:batﬂmlﬁ niei gy tdensei@edisof ﬁat@@?@d}ﬁld acid-

(BRI EI Ind STV DRI s, teem (o

t het rremmreie showh iaftidemial), to various kinds of
evaluation tests.

(6) Sn-Zn alloy electroplating

{i) Bath conditions
Alkanolsulfonic acid: 10 to 200 g/L
Bivalent zinc ions: 1 to 50 g/L
Bivalent tin ions: 100 to 500 g/L
(ii)Plating conditions
Bath temperature: 50 to 60°C
Current density: 10 to 200 A/dm?

(Comparative Example 1-1)

A comparative example was prepared by applying a
chromate treatment under the conditions shown in the item
(7) below instead of the treatment shown in the item (4)
of Example 1, with the other conditions being the same as
Example 1. '

(7) Chromate treatment

{i}) Bath conditions
Cr0s: 50 to 100 g/L

(ii)Bath temperature: 40 to 50°C (dip for 5 seconds)
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of Exanple 1, renoving the zinc oxide filmon the
Sn-Zn 10 layer. The other conditions are the sane as
Exanple 1. (Conparative Exanple 1-4) A conparative
exanpl e prepared by dipping iAa a3 sulfuric acid bath
before the treatnent shown in item(4) of Exanple 1
r enovi ng éhe zi nc OXIde fli ﬁg the Sn-zZn 15 | ayer,
and i ncr €a9PRRTRRLVEI BEARBLei 82kt the bath

tenperatmreoﬁﬁaﬁﬁtiﬁe7Q£éﬂﬁﬂ@rpi@@afé@abﬁeéllmlnatlng the

condi tion to 10 to, 15, secon

ConEhoRee: Erantitht nbpotie Larthasi EERTfE Yo chiBarative
( Cobpamat é ve-Exawptle 1hé)oRReA conpbt dbhyebexagptRe same as
pr epar gy maki ng the rinsing and drying tenperature

af t'er eatnent under the treatnent conditions of

item (4) (dmBxadplee IEpxampbapbkrat ure of 180C, with the

?tcg% af%ﬁ%%ﬁ%ﬁa@ﬁ@%%ﬁf@%%ﬁaf&&@ ed%%?&&% a
pr epakBer by @%kﬁn@atMebQﬁor¢mkh@ht§¢¥ﬁm¢mblghﬁynran|@tEm (4)

of Jhep:indTe al | O¥eh@VEhg Ofne EXBIP! §x1a@ ERIhOoRT the sn-zn
0. 0005, MAth the ot her condi ti ons bei ng the sane as

Exatiyer 1. T eeraprend el edanpte the cpake apl hxawple 1.

t|anate(¢5mp§@h¢{ﬁbSxkgmgméng_@ﬁnunt of 11.2 g/nQ
per eacg%surface referred io as t|n | ate")

( Conpar B° 3jEYEP %a%lr?ﬁ’aalf Eh’é%t in a
hawuigfutiec Poc pd dba g leabord tlod B@ez@ir@f@eﬁh@l&ﬁhln item (4)

SRS o A A o s o e o

| nvlentmo,n amdl o st ny et lex adiobresngvelr Emes uddf echedbat
evalu ion t ite a) to (c L
b SRR LR 1O by B erd | L Culred, S et 2 hih gingtitions
be & niot eanl tzh)atto VLG ht o epiar sk dandde wekanpties, other
Sn- Zn Ilo aIin anount / (wei ght)/ Sn
(weTgh ral% e:arh% }f%e Pz %@ﬁ%@?tﬁg amount of
t he |norqammwxﬂtﬁvemﬁxamgkenbﬂ&bred by the nethods

shown i ﬁt%e i :%é%n&a]gég)plbeeﬂ%é)eéfrfaﬁmé/ Mﬁéerlns:.ng

subjected to
and drying temperature after treatment under the

treatment conditions of item (4) of Example 1 a

temperature of 180°C, with the other conditions being the
same as Example 1.

(Comparative Example 1-6)

A comparative example prepared by making the Zn
(weight) /Sn (weight) ratio of the Sn-Zn alloy layer of
Example 1 a ratio of 0.0005, with the other conditions
being the same as Example 1.

(Comparative Example 2)

Electroplated tinplate having the Sn plating amount
of 11.2 g/m® per each surface (referred to as "#100
tinplate™}.

(Comparative Example 3)

Lead plated steel sheet having the Pb plating amount

of 30 g/m? per each surface (referred to as "terneplate").
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10 (a) Sol der Wettability Test The solder wettability
test was carried out by using a device to record the
deterioration of a solder nmeniscus wth age

( SVET- 2100, nmanufactured by Taryjin Kester, Co., :
Ltd.), enmploying Sn-Ag-Bi |ead-free solder (SA2515, 15
manuf act ured by Tarutin Kester, Co., Ltd.) as the

sol der Hitl RRVRTARE bened uxxamphee hagrprE@inguko the

(N en el ast U6 daRy JEmpsAatd kENekBmpl b dwdrdndubiected

active flux ont ai ni ng chl ori ne (NS828, manufact ured

by 18 HOHE SIHErRLIORC-EsEE SjowR thethekterpg(al to (c)
weté:_tealhiw ijahde\ﬂSeh 20 m@l teleaftefet &@al @Ste@l ELESSHEEE] be
su ct to the., accelerating treatnen{ in ret or

at (e g et e e "G Re a0 oFhg  PRTEn alloy
ar e lextpirmes sadonyt " (@ /mhen zri gmade;hr?)im ({Z,&riqqf?:lr)OS&tio, and
ti i i LAl N econds__under i nactive ux .

" 0P, o R b SEEOMTOGSE of ML MBSbLS [0 Hoating
actWare fiepsused B'thharetheds ameows ot thesstendallb to
second r ' . ) [ - o .

The e petiEr @ XNl nedl - tledthd (€6 hO%yd Mt ion.
the test(3j ¢l Wt erlyk et hefristhg and bul gi ng 30

processifys é’éﬂiéf‘%ﬁg&m{% SedPVAS 0 EN8 out by using
atnosphere of 60C in tenperdature and 90%in relative

huf AR¥AGT &0 MRFMNUrDS ¢t staireatier offp solder meniscus

?Vaiilta%!aljéltﬁﬂgf—m, Q@dr’lfuﬁfcwe@}’byl'ﬁélﬁhtin Keds%%r, Co.,

i ngpect.ion a y a scan electro m croscope, , an e

r ei&lcf's) ’ofer?é:]eolé%}%ﬂ u%i"f}?tﬁ]"B&r el%%C?'e’;c‘fJ‘?%s%%]og (T2 e

t hensoadiaatance] Ay Vit skeirs Kesttess Cé harLdd0) pis afite solder

"X the same is..n | ess t.han 1000..15 -

Apﬁ él\&%? ?r%]qcoe nacﬁsg eo‘él'efs]tu henoanp_p%% At c%% e(bglgsqoi/vas

pe friegvafedt thyr edilng TamumstGiiateio n ditdt nospheretbfe flux

60@.0@1%3‘%9%2& ecl,}‘ﬁ%df’i%é H}gﬂ t ufh Sadr Nihon

resi stance test for one nonth. e evaluatioh vas

petmared hy-dpadirdneras dfha Helus, \adevetiakil bigt wrwas

di {feel-ene Bty (tRde e Minalda M@rﬂjbg%te?@% ok

judging a difference before and after the test of

| essce@r L inas-ragitand ofn 2 Oragromprat ak) 3K for0 8<hwurs.

De%sél tr(:i‘edsu suncgf chhesrgvzarlupéltlic}/n Laayee re)gp%ensﬂged by "O" when
the wet time (zero cross time) is within 3 seconds under
the inactive flux, "[]" when the same is within 3 seconds

under the active flux, and "X" when the same is not less
than 5 seconds under the active flux.

{b) Whisker-Proof Test

The whisker-proof test was carried out by subjecting
the test pieces tc 90 degree bending and bulging
processing, and then aging for 3 months in the atmosphere
of 60°C in temperature and 90% in relative humidity of a
moisture resistance test. The evaluation itself was
carried out by visual inspection and by a scan electron
microscope, and the results of the evaluation are

expressed by "O" when the occurrence of whiskers is less

than 100 pm and "X" when the same is not less than 1000
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The masses of Sn and Zn were found using a

fluorescent X-ray spectroneter from mass cali bration

curves prepared in advance. The sum was deened the

deposi ted anobunt of the Sn-Zn-aj$oy layer. 15 <2> Zn
(weight)/Sn (weight) Ratio The Zn (wei ght)/Sn (wei ght)
ratio was calculated fromthe masses of Sn and Zn

obtifi-ned by the sane method as shown in the item <1>.

<3> P+Zn$: e Ofcdorganic Coating 20

For mass vvas found using a fluorescent X-ray

spectr or?ﬁ‘teeraHHQﬂﬁEtfﬁée nang| festatvah ReFberpedphyedging a

beﬁﬁﬁﬁh%ﬂﬂaquf M ééHb%EﬁE&éWEEfé&%ﬂafﬂ'Bhé“kéﬁé%Eéé

adsor ption spectroneter om a nasS cal 1 bration curve
f ohumd didivytdfora GlfOJtEH@JJSQJrIf%‘-E:EStm thkstofyredon@ month. The

aCiclra 13 thWd Rels gfél"fc;:.th?ec? %;Zgé}?éﬁ‘ttgf %+ value

theratlo of |ntenS|t|eso nthes ace

aydr WEe R sitderancampier Bmd%rbssmmcpb%o%@mera, CR-
andsotohe aam)b_rﬁidgzﬂ‘ 192@ VERSE £ f UL e £ S W R | @f‘téf Ofhe test

t he anount of he sum of these was deened t
P+%N@Scfe§éart &t OarasuntQ "3@ntaife 23 Os sewmctiee a;aet"ax I's

and {Ne AN destldine Ut |8 REALIIREETP! (SIF)
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adsorption spectrometer from a mass calibration curve for
a solution of the surface layer dissolved in acid.
Further, for the amount of Zn in the layer, the ratio of
intensities of P and 2Zn in the surface layer was measured
by Auger electron spectroscopy, and the amount of Zn was
found by calculation from the amount of P. The sum of
these was deemed the P+Zn+Mg deposited amount.

Table 1 shows the details and the evaluation results
of the performances of the examples and comparative
examples. Examples 1-1 to 1-4 are examples in which an
Sn-Zn alloy layer is formed by electroplating followed by
thermal diffusion alloying treatment, Examples 2-1 and 2-
2 are examples of formation by hot dip plating, and
Example 3 is an example of formation by alloy
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Conparative Exanple 1-6 is an exanple of making the Zn .
(weight)/Sn (weight) ratio of the Sn-Zn alloy layer in
Exanple 1-1 a ratio of 0.0005. Conparative Exanples 2
and 15 3 show the cases of #100i&iApl ate and
terneplate respectively, which are the current
Ggfratlve terlals As seen in the exanples, the

ﬁ%fﬂ?%a UiPrised of phosphoric
aC|¢bmpmcaﬂﬁgeeExmmplé beltes &haexahpmaabe edBctroplating,
treat ment oI de abi probl e Ln, .
b ot e bR in: bk iThon nbteafieREn FReL “Forhition of a
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Do lde PP P LD SLORREL FUREDB1Ge eyapeles 1-
Wi3 ard b4 aneoexampme$|¢fctthﬁxth§)imxaosulﬁurscaacid

oo R EPRLEI  §he aghabRun B3iitospRact glhlops

0 ;@vytion iniExgmpleilii. ComparakiveNExpmplallaSois an

04 éiam;gie GLE making the drying temperature 180°C in the
rinsing and dfying step after the dipping in the
magnesium diphosphate agqueocus solution in Example 1-1.
Comparative Example 1-6 is an example of making the Zn
{weight) /Sn (weight) ratio of the Sn-Zn alloy layer in
Example 1-1 a ratio of 0.0005. Comparative Examples 2 and
3 show the cases of #100 tinplate and terneplate,
respectively, which are the current comparative
materials.

As seen in the examples, the layer mainly comprised
cof phosphoric acid-zinc-magnesium is better than chromate
treatment in solder wettability, has no problems in
change of appearance with aging, and exhibits excellent
properties equal or better than those of the #100
tinplate and the terneplate which are included in the

comparative examples.
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friendl surface treated steel sheet for electronic
con%%ﬁ%%?% &k¥el VRAEKER-BEPAEr PrRREL AN | PEpbility of

whi sieea pa ok w.ﬁ.@ﬂe?@y?gﬁth @bﬂtnbrimt_; §Fatemegheeefow h
i n ng, st eel _she or ated s

2ﬁé%?35?§?§ﬁ ﬁ} %h§ﬁtaﬂﬁa§ﬁ akythnen gP@a?@danﬂythen treated
thdﬁyrathelrrhéhsdﬁ)ﬁfaﬁlﬁhab!gdpl\h:::bdsnlzﬁ ahlézn tamllbgrﬁb form
an Sn [l oy, layer, said syrface treated stee
for® eI%%tronl %%%g%%%ﬁtssﬁﬁgr33?@??9egr?ﬂt?ﬂa?tﬁﬁidSEeet
Sn f@r Zeledtoyniayeonpsneepsschadacheabzadoint thht3said Sn-
/ n Z

Dot Fags b5 oo B & {AYEE 2R3 7BE 3 ppl o
Sn-TEn-@d | 8ye | Syeénhabley layer gaascachat mglghtm/gan (weight)
Conﬁﬁﬁ§§d09fop@@§p99réclacéﬁd ﬁﬁfg §Hgﬁﬁséfﬂbynl§y§r has an

P+Zn+My deposited: anount
An:@H%¥9%mh%n$%?¥yn$rm%h@lv %@m?ébee@réﬁtﬁhosphorlc acid-

zinc-magnesium in a P+Zn+Mg deposited amount of 0.1 to
100 mg/m?.

2. An environmentally friendly surface treated
steel sheet for electronic components excellent in solder
wettability, whisker-proof property, stability of
appearance with aging as set forth in claim 1,
characterized in that said Sn-%n alloy laver as a Zn
(weight) /Sn (weight) ratio of 0.001 to 0.01.

3. An environmentally friendly surface treated
steel sheet for electronic components excellent in solder
wettability, whisker-proof property, stability of
appearance with aging as set forth in claim 2,
characterized in that the inorganic coating mainly
comprised of phosphoric acid~zinc-magnesium on said Sn-2%n
alloy layer has a P+Zn+Mg deposited amount of 0.1 to 10
mg/m?.

4. A method of production of an environmentally
friendly surface treated steel sheet for electronic
components excellent in solder wettability, whisker-proof
property, stability of appearance with aging as set forth
in any one of claims 1 to 3, characterized by plating
steel sheet or Ni plated steel sheet with Sn and Zn, then
treating it by thermal diffusion or plating it with an

Sn-Zn alloy to form an Sn-Zn alloy layer, then, without




steel sheet for electronic conponents excellent in

sol der wettability, whisker-proof property, stability
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characterized in that said Sn-Zngall oy |ayer as a Zn
(weight)/Sn (weight) ratio of 0.001 to 0.01. 3. An
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imediately rinsing it and drying it at 170C or |ess.

5 5. A nethod of production of an environnentally

friendly surface treated steel sheet for electronic
conmponents excellent in solder wettability,

whi sker - proof property,' stability of appearance wth

aging as set forth in claim4, characterized by

setting the dipping 10 treatnent tenperature in the
magnesi um di phosphate solution at 50C to 70C and

setting the drying tenperature after the subsequent

rinsing at 100C or |ess.



