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ZI NCl FEROUS METAL- PLATED 5 STEEL STRI P BY USI NG THE
COWVPCSI TI ON AND SURFACE- TREATED STEEL STRI P PRODUCED
BY THE METHOD TECHNI CAL FI ELD The present invention
relates to a lubricating aqueousipelyurethane resin
conposition for surface 10 |ubricated steel strip,
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treatment, and then coating a resin on the surface
thereof, are usually used. These surface-treated steel
25 strips include lubricating steel strips which can be
worked without using press oil during press working, and
such steel strips are widely used for home appliances and
the like.
Conventional techniques regarding lubricating steel
30 strips are disclosed in, for example, Japanese unexamined
Patent Publication (Kokai) No. 2001-214182 (Patent
Reference 1}, No. 08-267002 (Patent Reference 2) and No.
06-145559 (Patent Reference 3).
Japanese Unexamined Patent Publication No. 2001-
35 214182 (Patent Reference 1) discloses a method of forming
a coating layer comprising a mixed resin (A) comprising
an acryl-styrene-based resin (a) having an acid value of



an anount of 5 to 70 mass%in ternms of the solid
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component comprising at least one resin having a glass
transition temperature of 30 to 920°C, each in a content of
30 10% by mass or moie-based on the total mass of the
resins.

These techniques all are characterized by using a
blend of several types of resins, but when a ceoating is
formed from the blend, these resins can be uniformly

35 distributed in the resultant coating only on rare

occasions and the properties of the resultant coating are



resi stance and corrosion resistance, as pursued by the
present inventors. Japanese Unexam ned Patent
Publ i cati on No. 06-145559 (Patent Reference 3)
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According to Patent Reference 3, a crosslinking
25 agent is added to a specific polyurethane resin, to
obtain thereby the objective performances of the resin.
However, Patent Reference 3 is absclutely silent as to
the technique for obtaiﬁing performances equal to or
greater than those obtained when using a crosslinking
30 agent using a polyurethane resin composition not
containing a crosslinking agent.
Patent Reference 1: Japanese Unexamined Patent
Publication No. 2001-214182, claim 1
Patent Reference 2: Japanese Unexamined Patent
35 Publication No. 08-267002, claim 1
Patent Reference 3: Japanese Unexamined Patent



to a surface of a zinciferous netal-plated steel strip
by 10 using the conposition, and a surface-treated
steel strip obtained by the method. As a result of

i ntensive investigations on agueous chem cals
satisfying all of the required lubricity, solvent
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(a) a polyurethane resin comprising a polyester
skeleton moiety and a polyether skeleton moiety and
25 having a tensile strength at break of 3.92 kN/cm® (400
kgf/cmz) or more and a tensile elongation at break of 50%

or less, determined in accordance with to JIS K 7113, and

a glass transition temperature (Tg) of 80 to 150°C,
determined in accordance with to JIS K 7121,
30 (b) fine particles of a polyolefin resin having a

melting point of 70 to 160°C and a particle size of 0.5 to

5 pm, and
{c) a colloidal silica having a particle size of 5
to 50 nm,
35 wherein, based on the total solid content mass (at+b+c) of

said components (a), (b) and (c),



The nmethod of the present invention for |ubricating
zinciferous netal -plated steel strip conprises coating
treating liquid containing the lubricating aqueous 15

pol yur et hane resin conposition as clained in claiml

or 2 on a surface of a zinciferous netal -pl ated net al

strip, and drying the coated ligqyd to forma

| ubri cant Iayer havi ng a dry solid mass of 0.1 to 5

g/m2 . The e-| ubri ca i,nci us

net al - pl at e'd 2?)0 dee‘”ﬂror’stt %gf—“%(lﬁﬁﬂb Jeritt ih\eerBRENE (2)
i s oneipr 6dowell byo Q&ﬁahmenhed for lubricating a

zi nci ferousy gt @b ascﬁpten%t 8hk) 3 aH @S MNtHANedmponent  (b)
above. By coatjng the | u rlcatlng aqueous pol yur et hane

resin ¢SmpBEPtT o of0% Y PBrESent fnvention on a
surface 25tbhé solidicidrereats (el akam-&t)e)dcsiaexle shapbnent {c)

a coatlgg péM'@Qx?&Rﬁ]Eﬁ? ggrr05|on resi st ance,

al kal i "resi stance esion and |ubricity can

be formed. tlhetlt%rlmbra@@ééag perger etRRdIGesdiane resin
CONMPOSktbingBsit Usedhf rtrtelwereeeﬁentnvéw@raﬂ Ol’threefraltiot On mass

--a polyuretha re onp05|t ns
di sper 8|¥b{: ©dr° eyrﬁ.ﬁscsetrbl eﬁﬁggn Tt v oocthg .QO,%gether
it er - ske BESTh MRDE tRORNCARRYP NGy OLATIRHE IHENTI(@N The

pol yur stseaeamefllm (e cantai Bedsid, the resisys .
conp05|t|on of resent i nventi on has a tensi

strength at i diet o SL9SDRNPF ERRY 401 WGRLEMESY Spbricating
nore, aptefeishigud memad-pleoed. Scdel GEip @ohemsbes coating
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25 a zinciferous metal-plated steel sheet, a coating

having excellent corrosion resistance, alkali resistance,
paint adhesion and lubricity can be formed.
The term "agueous polyurethane resin composition"
used in the present invention refers to --a polyurethane
30 resin composition soluble, dispersible or emulsible in a
medium containing water—-.
BEST MODE FOR CARRYING QOUT THE INVENTION
The polyurethane resin (a) contained in the resin
composition of the present invention has a tensile
35 strength at break of 3.92 kN/cm? (400 kgf/cm®) or more,
preferably from 4.9 to 9.8 N/cm?, a tensile elongation at
break of 50% or less, preferably from 1 to 40%, and a



coating can exhibit the target lubricity.
Incidentally, 15 the tensile strength at break and
el ongation at break of the polyurethane resin were
nmeasured by the procedure such that the resin was
coated on a pol yester sheet and dried at room
tenperature for 24 hours to form & coating having a
dry thickness of 50 pm and baked at 150' C for 30 20
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manufactured by Toyo Seiki Seisaku-Sho, Ltd.). At this

time, a specimen having a film thickness of 100 um, a

width of 8 mm and a length of 30 mm was used after drying

at 100°C for 30 minutes, the frequency for measurement was
30 100 Hz, and the glass transition temperature was

determined from the inflection point of loss factor in

elastic modulus.

The solid content of the component (a) is from 50 to

93%, preferably from 55 to 90%, more preferably from 50
35 to B85%, based on the total sclid content by mass (atb+c)

of the components {(a), (b} and (¢). If the sclid content



skel eton is fornmed froma pol yether polyol. The
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peolybasic acids, for example, succinic acid, glutaric
acid, adipic acid, sebacic acid, phthalic acid,
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30 tetrahydrophthalic acid, endomethylenetetrahydrophthalic
acid and hexahydrophthalic acid, and having an ester
structure and terminal hydroxyl groups.
The polyether polyol usable for the formation of the
polyether skeleton is preferably a compound produced by
35 an addition reaction of bisphenol skeleton-containing
glycols, for example, methylene bisphenol, ethylidene
bisphencl, butylidene bisphenol and isopropylidene
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press shaping procedure, Therefore, if the melting point

of the polyclefin resin fine particles is less than 70°C,
the polyolefin resin fine particles contained in the
cecating formed from the polyurethane resin composition

30 all are all melted during the shaping procedure and a
coating having lubricity sufficiently high for the
shaping work cannot be obtained. Also, if the melting
peint of the polyolefin resin fine particles is higher
than 160°C, the polyolefin resin fine particles are hardly

35 melted by the sliding frictional heat and thus the

resultant coating exhibits an insufficient lubricity at



overcoat material applied thereon. The particle size
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35ubr|c@1tqmﬁ0 nm, more preferably from 5 to 30 nm. If the
particle size of the colloidal silica particles for the
component (¢) is more than 50 nm, the coating formed from
the resultant polyurethane resin composition has an
insufficient uniformity and thus the coating exhibits

30 unsatisfactory corrosion resistance, adhesive properties,
etc. Also, if the particle size of the colloidal silica
particles for the component (¢} is less than 5 nm, the
particles per se are difficult to industrially produce,
and thus an economical disadvantage occurs. The solid

35 content of the component (c¢) is from 5 to 40%, preferably
from 5 to 35%, more preferably from 5 to 30%, based on

the total solid content in mass (a+b+c} c¢f the components



aqueous pol yurethane resin conposition of the present
25 invention. Usually, the conposition of the present
invention it is nost advantageously applied to a
zinciferous netal -plated steel strips. The anmount of
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invention it is most advantageously applied to a
zinciferous metal-plated steel strips. The amount of the
coating for covering the surface of a zinciferous metal-
plated steel strip is from 0.1 to 5.0 g/m?, preferably

30 from 0.2 to 4.0 g/m?, more preferably from 0.3 to 4 g/m?,
in terms of the dry mass. If the dry mass of the coating
formed on the surface of a zinciferous metal-plated steel
strip is less than 0.1 g/m?, the effect on enhancement of
the lubricity of the polyurethane resin composition is

35 insufficient. BAlso, if the dry mass of the coating
formed on the surface of the zinciferous metal-plated
steel strip is more than 5.0 g/m?, the effect on the



property. EXAMPLES The present invention will be
further explained by the foll ow ng exanples. The
aqueous pol yurethane resin 30 conpositions used in the
exanpl es and conparative exanples were produced in
the follow ng manner. Production Exanple 1 Production
of Aqueous Pol yurethane Resin al for_-Exanples 40
Parts of a pol yester polyol prepared froman 35 adipic
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containing compound is applied, the resultant coating
film formed from the lubricating polyurethane resin
25 composition can exhibit excellent lubricity and adhesive
property.
EXAMPLES
The present invention will be further explained by
the following examples. The aqueous polyurethane resin
30 compositions used in the examples and comparative
examples were produced in the following manner.
Production Example 1
Production of Aqueous Polyurethane Resin al for Examples

40 Parts of a polyester polyol prepared from an

35 adipic acid having terminal hydroxyl groups and having an
average molecular weight of 1,000, and 1,6-hexanediol,

160 parts of an adduct of a bisphencl A with 3 moles of



parts of N-nethyl-2-pyrrolidone, and the resultant

m xture was di ssol ved under heat at 80'C. Then, to the

30 resultant solution, 110 parts of

di cycl ohexyl met hane diisocyanate was m xed and the
resultant m xture was subjected to a reaction under

heat at 110'C for 2 hours. The-resultant reaction
product was neutralized with 11 parts of

trieth Ianl e_and the resul tant _splutjon was 3 e .
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11 parfsodu¢t1¢neﬁﬂ@mpa#|ﬁe and the resultant solution
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average molecular weight of 660, and 12 parts of 2,2-

bis (hydroxymethyl)propionic acid were mixed into 100
parts of N-methyl-2-pyrrolidone, and the resultant
mixture was dissolved under heat at 80°C. Then, to the
30 resultant solution, 110 parts of dicyclohexylmethane
diisocyanate was mixed and the resultant mixture was
subjected to a reaction under heat at 110°C for 2 hours.
The resultant reaction product was neutralized with 11
parts of triethylamine and the resultant solution was
35 added dropwise with vigorous stirring teo an aqueous
solution prepared by mixing 5 parts of ethylenediamine
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resul t BAFULERRE | LUt iPPE 689tEaBFSd?%yFFaﬁQf@PﬁﬁﬁﬁﬁﬁBa“e
b i socyanabeyavestee I’ﬁe&@dnﬁﬁeandmﬁ hehe e&ﬁdmhtmt-cunee was
was subgﬁcted to a reaction er heat at

hour s LETEER DR ﬁFS&G&Pn\A}é% eﬁe*marfamel&%g? ’Eo’isz fours.
parts Dhetreésttidrapreluandwbiblenctesal izt byoldtliing Masparts

added 9£°€¥%é%%§Méﬂlﬁ%‘98&°Hﬁe resultant solution was added

dropwise with vigorous stirring to an aqueous solution

25 prepared by mixing 5 parts of ethylenediamine with 570
parts of deicnized water, to produce an aqueous
polyurethane resin. This resin had a tensile strength at
break of 6.37 kN/cm® (650 Kgf/cm?), a tensile elongation
at break of 25% and a Tg of 85°C. Also, the ratio in mass

30 of polyester skeleton to polyether skeleton ({(polyester
skeleton/polyether skeleton), in the polyurethane was
4:6.

Production Example 4

Production of Aqueous Urethane Resin ad for Comparative

35 Examples
230 Parts of a peolyester polycl prepared from an




stirring to an aqueous solution prepared by mxing 5
35 parts of ethylenediam ne and 570 parts of deionized
wat er, to produce an aqueous urethane resin. The - 15
resultant resin had a tensile strength at break of
6.37 kN CM (650 Kgf/ CMR) , a tensile elongation at
break of 5% and a Tg of 140'C -Algso; the ratio in
mass of polyester skeleton to polyether skel eton
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al oy (front/back) = 90/90 (%/mZ)) 20 (4) Steel stri

el ectrepl 4t & Viioh 2a hPHE G heyramditegt gpraRtiepnpeeduct was
of %%%butﬁaﬁﬁzécfﬁwﬁlttm 1§Zb)a|rltél eknﬁﬁ%%yl%{(uﬁln% 50/@121(8)
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effeCtggf grgd%gnglfgnc nt%a lO %Qegﬁll%e£ao WX a Tg

spraye r’d the raw na enperature of
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Production of Agueous Polyurethane Resin a5 for

Comparative Examples
200 Parts of an adduct of bisphencl A with 3 moles

of propylene oxide per mole of bisphenol A and having an

25 average molecular weight 660, and 15 parts of 2,2-
bis(hydroxymethyl)propionic acid were mixed in 100 parts
of N-methyl-2-pyrrolidone, and the resultant mixture was
dissolved under heat at 80°C. To the resultant solution,
120 parts of dicyclohexylmethane diisocyanate were mixed

30 and the resultant mixture was subjected to a reaction
under heat at 110°C for 2 hours. The reaction product was
neutralized with 15 parts of triethylamine and the
resultant solution was added dropwise with vigorous
stirring to an aqueous solution prepared by mixing 5

35 parts of ethylenediamine and 570 parts of deiocnized

water, to produce an agueous urethane resin. The



menti oned below. - 16 - Undercoat Treatnent (1)
Chromate treatnent A chronmate treating agent
(trademark: Zinchrome 357, produced by Ni hon

Par keri zing Co., Ltd.), was sprayed 5 toward the
degreased steel strip (bath tenperature = 500C,
treatnment tine = 5 seconds), and fhe_resultant
undercoat |ayer was washed with water and then dried

at an heric tenperature (peak metal tenperatur

o oot UTRRIE LEs b TR 5t et REr B PRt e ot 6-37
cover aqw/cm‘n2 1(531’hrKyﬁ/l¢m2by 4 ru@stlrleaatettengamenlé)t rtgfemk of 5%
2. (2) |nc p treatnent, The degr.eased st

Sy wal ATTBrRERPENR L AREET nd M RO RES o b el vester
zi nc ph@s@haoe to mlmmmelecbnaM%t%I bond
M?OZO,SQEQQHS§¢%@Yy$ﬂHE¥]Qﬁ@i@%&h?'99 éﬁﬁ§xbolQJﬂéthane resin

t hen washed wat er and air-dried anount in
mass of2fh&: theni cal conversion coati ng for med on the
strip was 2TBe ghdfal (ndjteldplehuesat enttieatioliowAng examples

non- Ch%ﬁgaggrgéégﬂ EQ(%%? oLtlade 'axpei"ic{% ate 20 <.
sour, WEECEY RaEee AP B oY

Tegr eased gﬁﬁ@iecﬂtegqtatbs)a 4uskRy @tfp,%l (SAHAn: E@)treat
the steel stri thetrea ment

i mredi at el ySkb‘?&eq nf(fs §&cBhBLP ot (g‘rpem\l\rﬁ(}ﬁﬁélsemass
t enper 4€uprt 8aPR0*C A0peak (33mfXdnper at ure of steel

sheet S € Sg)‘mbquy ting

was O. gzioﬁogdlcﬁjeou?l%t%%erggf%g o%f%il yol ef |ln %gg n

f or Corrpone‘f‘ﬁl‘('ﬁ)essﬂ?é Stadendr Rs® ol iRpEeniésts ofnglated 2
Jmrtickershzasaef) -aqueaos (giabersi on of pol yol efin

resins in.th 0 npl and the c ra
e 08 (DA AL I L OB BULYE (oymman.
di sper8tbns are all produced by M tsui Chem cal s,

EFC- - 17 -cablfesk %Qlﬁgkﬁgig gﬁ?ﬁﬁnAﬁﬂﬁﬁ%smags of plated
compar S LR B, ~TPOUshei% b1 d Nel 1 ng
Farticke) R kstrGpnkaénttPophdté&t 26ith a Zn-Ni alloy having
an Ni content of 12% by mass (symbol: ZL)
thickness of strip = 0.8 mm (basis mass of plated
alloy (front/back) = 20/20 (g/m?))
{(5) Hot-dip 11% Al, 3% Mg, and 0.2% Si containing Zn
25 alloy-plated steel strip (symbol: SD)
thickness of strip = 0.8 mm (basis mass of plated
alloy (front/back) = 60/60 (g/m?))

Degreasing Treatment

A degreasing agent (trademark: Fine Cleaner 4336,
30 produced by Nihon Parkerizing Co., Ltd., effective
ingredient concentration = 20 g/liter), was sprayed
toward the raw material at a temperature of 60°C for 2
minutes and immediately after this degreasing treatment,
the degreased steel strip was washed with water and then
35 subjected tc the undercoat chromate treatment, undercoat
zinc phosphate treatment or non-chromate treatment, as

mentioned below.



bl Chem pearl 40% 1130C 1. 0 f1im for Exanples W-640
b2 Chem pearl 40% 1480C O . 8 gm for Exanples WP250
b3 Chem pearl W00 40% 1130C 4.0 ~Lm for Exanples b4
Chem pearl W200 40% 1130C 6.0 pm for Conparative
Exanples 5 Colloidal Silica for Conponent (c) The
trademar ks, solid contents and pai®i el e sizes of
colloidal silicas used in the exanples and the

conpar qjtﬂd\égcgpé@n@g:g&ﬁéﬁ shown in Table 2. These

col | oi T produced by Ni ssan Cheni cal

10 | ndudt'r C8gomat g, traaire2 Col | oi dal Silica for

exanpl es and eapases i veedxiaPlagentNot rdaaaery k isehirdme 357,

Content__Particl r K ize ¢l _Spow ex: 0%.20 nm

for xdmsruse8 By IR e dsiaontor or bitapl e B3oved

MpP- 204 @ o4@%wi2 08e nde f s a Lahparcatli ¥erbEganphiels temperature = 50°C,
Conpositi L | catd us Sj itj.0

5 ot rans b (8 MadeST Ao R, ETRE e Sidercoat
Resi n &8¥B&sreronaskrd 1o tdo wgsed mpdt heer eotgpa

shown izfmbabherBc AbmssrAAUHR0gbbhANSe0h]1 ReSigbrature of steel
Compositions dl O to d15 used in the conparative
exanpl 8§TiRr & $ROWN i°F FaBle fpr (1P Pa5PEds3 ahle Lovai@ge of

haner i eakoRumabyechis the pakeant Resesoimgigat es t he

rati os @? Zii]qc DRSS, ( fe ttr}_,e %%lein? contents of
indiviéu I conp%ne s to the entire solid content of

t he aqueousTpel yegeidant steedi btedpPoOss tdipht rkaltleel Jat 45°C
Comosebonen ) ) Y S90S PR, 0 OIROR LU gene,
Col | oi d&rafes?rk Reid bogid L8204l papdyged byt Nitgn fprkerizing
120) dd.a21£d5), MhdnlQastled(#dthn #8c&3 {RP)aill-d18H. The
cl (2 mount in mass of the chemical conversion coating feormed
on the strip was 2.0 g/m?.
(3) Non-chromate treatment
A non-chromate treating agent (trademark: Palcoat
20 3841, produced by Nihon Parkerizing Co., Ltd.) containing
a silane compound) was coated on the degreased steel
sheet by using a roll coater to treat the steel strip,

and the treatment layer was immediately dried for 10
seconds at an atmosphere temperature of 220°C (peak
25 temperature of steel sheet = J00°C). In this case, the

mass of dry coating was 0.2 g/m?.
Aqueous Dispersion of Polyolefin Resin for Component (b)

The trademarks, sclid contents and particle sizes of
agueous dispersion cf polyolefin resins used in the
30 examples and the comparative examples are shown in Table
1. These aqueous dispersions are all produced by Mitsui

Chemicals, Inc.
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Colloidal Silica for Component (c)

The trademarks, solid contents and particle sizes of

colloidal silicas used in the examples and the

comparative examples are shown in Table 2.

These

colloidal silicas are all produced by Nissan Chemical

10 Industries, Ltd.
Table 2
Colloidal Silica for examples and comparative Examples
No. Trademark | Sclid Content Pa;;izle Remarks
cl Snowtex-C 20% 20 nm for Examples
c2 | Sncwtex~XS 15% 5 nm for Examples
c3 MP-2040 40% 200 nm for Comparative
Examples
Composition of Lubricating Aqueous Resin Compositions
15 Compositions of Lubricating Aqueous Polyurethane
Resin Compositions dl to d9 used in the examples are
shown in Table 3. Alsc, compositions of Resin
Compositions dl10 to dl15 used in the comparative examples
are shown in Table 4. 1In Tables 3 and 4, the numerical
20 value in the parentheses indicates the ratios (%) in

mass, of the

solid contents of individual components to

the entire solid content of the aqueous polyurethane

resin compesition.
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dlo0 ad (70} bl (10) cl (20) component (a)
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the present
invention
dll as (75) bl (10) cl (15) component (a)
falls cutside of
the present
. invention
dlz al (65) b4 (10) cl (25) component (b)
falls outside of
the present
invention
dl3 al (70) bl (10) c3 (20) component (c)
falls ocutside of
the present
invention
dl4 al (80) none cl (20) no component (b)
dl5 al (85) bl (15) none no component {c)

Lubricating Treatment

10

The coating solutions containing the lubricating

agueous resins compositions shown in Tables 3 and 4 were

coated on the steel material surfaces by a bar cecater,

and the resultant coating solution layers were dried at




produced by Kansai Paint Co., Ltd.) was coated on the
steel material and dried and baked at 1250C for 20
mnutes 5 to forma coating having a thickness of 25
pxn. Then, after 24 hours, the baked material was

di pped in boiling water for 2 hours. After another 24
hours, the evaluation test was perfornmed on the

resul tant product. As for the B¥al uation nethod, the
adhesion and blistering 10 were evaluated in

aCCOfQ§P%%m$£§mahkﬁt@ﬁ&é&&%&e55fQﬂﬁﬁ@ fdesb Qbcddfz K 1n
5400 and t he pai nt adhesi on was tﬂj:tnergl I}¥ eval.uat ed .
SbdvEre

on t h&N558i §2%F5 1 fhber REF (FS™BF 7 et ofR T et
t est s.wasEvrab uad i2o0°Cr {drefeazb ¥y Naoseparaati ohe ofmounts of

coating,l %?‘?1&%‘1‘;%8&19 NQerbl {4 ﬁ‘;g/mb.s found. 3 No

separation of coating layer occurs but very . slight

Bl i st eri ng"Pe" fidiEnBedd EBRFILEEe FoUEf TRkl W@tgﬁb%ﬁ was
i's Seﬁfﬂhgi:eﬁihan hzlub{,e gihtéaﬁeé,@ﬁ{egofat_ﬁlaamé% |taz1§d§raiti1re and
separ ate S . Lubricity ing a blan

cont () nerelte khen T aref ol 18 s

hi gh- speed18id:nder 3e&p-dravengndest was perforned
under the gppahi.tions,such that the;punch di ameter was
50 nmm the unwinkling pressure was 1 ton, 20 and the
deep drawi Ag0Cat e w030 *2@i pecdntist he test, 2 g/ M

of a press,phd~.(#640, e i hon Kohsakuyu

Co. , Ltd.)zagg'Ootigﬁgﬂfgﬁg?pg?edng% the test pieces.

In tEBesfermancy dest ey Copred weleed SBriRgya| uati on
Criter{ila>Cer@isiof Beetdasskal |y drawn up to a draw

1gatio of 25 40,; Wishhoyty Qitl wégpésédﬁ&lte!doﬂo theoueaessftdear
drawn up.to a draw ratio of 2. W thout oil ) N
appl i C&FBR. T SQECRIGTUPRPY HraMiies Fo°h WaRAHATT £ the
of 2. 3Qatedltdtemll shpiphs catsi obsedve@annot aperdance with JIS
succegshbyh]{y drawn at a draw ratio of 2.30 with oi
application. Exanples .1 to 74 and Conparative Exanpl es
1to fgv?ﬂu%%%ﬁlgglﬁgﬁﬂﬁﬂ es | to 74 and Conparative
Exanpl es 4 to Te nus¢ gemeidtedoaseastad lgbat eeprst3éepf the

strips as entire area.

3 The rust generated area was 3% or more but less

than 10% of the entire area.
2 The rust generated area was 10% or more but less
than 30% of the entire area.
1 The rust generated area was 30% or more of the
entire area.
15 (2} Alkali resistance
The coated steel strips were dipped in an alkali
degreasing agent (trademark: Palclean N364S, preduced by
Nihon Parkerizing Co., Ltd., concentration = 20 g/liter,
temperature = 60°C) and then subjected to the above-
20 described corrosion resistance evaluation test.
<Evaluation Criteria>
4 The rust generated area was less than 3% of the

entire aresa.



shown in Tables 5 to 7 and 8 were used as the raw 5
material, and were subjected to the undercoat

treatment and then to the treatnent for coating the

steel strips wth lubricating resin conpositions. The
performances of the resultant lubricating resin
conposition coating are shown in Tables 5 to 7 and 8.
Table 5 - 22 - f-1 0>1 -P~420Q@ 4J 410 4-4 0 -4
040 I"~4 40U 4 m 04 0Q .rq04Q 4E

4) U v 03(U @ne tusy) gefrerOdedlarla- ¥dk -Afomv 3k Vot morw but

'Ort LX VO~W "W We s O ho200r ¥hetdn0: 00,2000 0

The rust generated area was 10% or more and no
deterioration in performance was found.
1 The rust generated area was 10% or more and no
deterioration in performance was found.
(3} Paint adhesion
A melamine-based paint (trademark: Amilac #1000,
produced by Kansai Paint Co., Ltd.) was coated on the

steel material and dried and baked at 125°C for 20 minutes

5 to form a coating having a thickness of 25 um. Then,
after 24 hours, the baked material was dipped in boiling
water for 2 hours. After another 24 hours, the
evaluation test was performed on the resultant product.
As for the evaluation method, the adhesion and blistering

10 were evaluated in accordance with the crosscut Erichsen
test of JIS K 5400 and the paint adhesion was generally
evaluated on the basis of the results of the above-
mentioned tests.

<Evaluation Criteria>

4 No separation of coating layer occurs and no
blister is found.
3 No separation of cocating layer occurs but very
slight blistering is found.
2 From 1 to 10% of coating layer is separated.
1 More than 10% of coating layer is separated.
15 (4) Lubricity

By using a blank (control) sheet with a diameter of

115 mm, a high-speed cylinder deep-~drawing test was
performed under the conditions such that the punch
diameter was 50 mm, the unwrinkling pressure was 1 ton,

20 and the deep drawing rate was 30 m/min. In the test, 2
g/m’ of a press oil (#640, produced by Nihon Kohsakuyu
Co., Ltd.) was opticnally applied te the test piecesQ In
this test, the draw ratic was 2.30.

<Evaluation Criteria>
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with o0il application.

1 Cannot be successfully drawn at a draw ratio of |

2.30 with oil application.
Examples 1 to 74 and Comparative Examples 1 teo 10

In each of Examples 1 to 74 and Comparative Examples

1 to 10, the zinciferous metal-plated steel strips as
shown in Tables 5 to 7 and 8 were used as the raw
5 material, and were subjected to the undercoat treatment

and then tc the treatment for coating the steel strips

with lubricating resin compositions. The performances of

the resultant lubricating resin compesition ceoating are

shown in Tables 5 to 7 and 8.
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0 0 ® A<D apardntWirdn$tal esd 5~40P? Win Examples 1 to
73 of the present invention where a chromate or phosphate
coating or non-chromate cocating was formed on each of
various zinciferous metal-plated steel strips and then
the agueous polyurethane resin composition of the present
invention was coated thereon and dried to form a coating,
the resultant resin coating was excellent in all of
corrosion resistance, alkali resistance, paint adhesion
and lubricity. On the other hand, as seen from Table B,
in Comparative Examples 1 to 10 which fall outside of the
scope of the present invention, the resultant resin
composition cocatings were unsatisfactory in at least one
of the corrosion resistance, alkali resistance, paint

adhesion and lubricity.

Industrial Applicability

The lubricating aqueous polyurethane resin
composition of the present invention can form a surface
coating having excellent corrosion resistance, alkali
resistance, paint adhesion and lubricity, when coated on
a surface of a zinciferous metal-plated steel strip, and

therefore, has a high utilizability in industry.



~410104-4~: ~J0~4p0~4-Ha) wwwwwr4
LDUNco a) UV -Prn 04 a 0~41-4cli m m" 04
r- r4 (o O0OX uw- 26 As is apparent from Tables 5
to 7, in Exanples 1 to 73 of the present invention
where a chromate or phosphate coating or non-chromate
coating was fornmed on each of various zinciferous

met al -pl ated steel strips and-thém 5 the aqueous

pol yur et hane resin conposition of the present

I nvention was coated thereon angiMyied to forma

coating, the resubtapt, ig,a;g@g@qﬁ@stﬁga%e&gsm.ip

all of corrosion resistanc resrstance, pain
adhesiGHPCaht ITUIPREF A raOF PENEC DY T NIhaPPongs t§eet + (D)
from Babl ¢cB; 10 in Conparative Exanples 1 to 10 which

kal | outside of hhe, Se0RERhatbe J¥i8SERtdMeRtLon,

the resultant resin_  ‘conposition coatings were ,
Unsat PEREELOTY S5 AECT dBETENRN f RRESEaRE GURGRton moiety
resi sttadckaviaikal teneslstsamerytipambreathefsilon2aki/ cm’ (400
| ubri Ggtey em?hS ok eSS Tdr@l 2 Apdid iqabkhbiyachiie hubsicat bRIs0s
aqueous Eé’éy“rcgth%ﬁlené S 2 EOPRORL Wik of, tdfig R flesm and
i nventi on®can Form a surface é%lng Bvith xcel Terit
16orr osi ghasedisthanceon dlckakralira e9igst ahcd tpail Be°C,

adhesijape AthdUlRhi GhiyrapREN, £OALRd 598 k & 9yr face of a
zi nci f erous net ated steel strip, and_ therefore,

| - pl
has a high uti |($%agﬁrﬁ VIRIF RS . polypdelip pg
having a melting point of 70 to 160°C and a particle size
of 0.5 to 5 pum, and

15 (c) a colloidal silica having a particle size
of 5 to 50 nm,

wherein, based on the total solid content
mass (a+b+c} of said components (a), (k) and (c),

the solid content {{a)/{a+b+c)) of the

20 component (a) is from 50 to 293% by mass,

the solid content ((b)/{a+b+c)) of the
component {b} is from 2 to 20% by mass, and

the solid content ((c}/({a+b+c)) of the
compecnent (c) is from 5 to 40% by mass.

25 2. The lubricating agqueous polyurethane resin
composition as claimed in claim 1, wherein the ratioc in
mass of the polyester skeleton moiety to the polyether
skeleton moiety in the polyurethane resin (a) is in the
range of from 1/9 to 5/5.

30 - 3. A method for lubricating a zinciferous metal-
plated steel strip, comprising coating a treating liquid
containing the lubricating aqueous polyurethane resin
composition as claimed in claim 1 or 2 on a surface of a
zinciferous metal-plated metal strip, and dryving the

35 coated liquid to form a lubricant layer having a dry
solid mass of 0.1 to 5 g/m°.



1. A lubricating aqueous pol yurethane resin

conposition conprising the foll owi ng conponents (a),

(b) and (c): 5 (a) a polyurethane resin conprising a
pol yester skeleton noiety and a pol yet her skel eton

noi ety and having a tensile strength at break of 3.92
kN /CVM2 (400 kgf/ CM2) or nore and a tensile

el ongation at break of 50% or f®ss, determined in
accordance with to JIS K 7113, and 10 a gl ass
transitionat enpersatgsee{iriebt8d Fincib0Féus metal-plated

det er i agd lf&lapcg)sz 40058 W LhetReclld %ozlﬁ;lbﬁ&%mb”ae

particles o n-resin avin

poi nt ?&flcazéef?il%\%el aﬁ’ﬂditfdpéF?‘FJclsé:réPzés %1fa16‘ed5“? Fleim
Wh, ardd 15 (c) a colloidal silica having a particle
size of 5 to 50 nm wherein, based on the total solid
content mass (atb+c) of said conponents (a), (b) and
(c), the solid content ((a)/(a+b+c)) of the 20
conmponent (a) is fromb50 to 93% by mass, the solid
content ((b)/(a+b+c)) of the conponent (b) is from?2
to 20% by nmass, and the solid content ((c)/(a+b+c)) of
the conponent (c) is fromb5 to 40% by mass. 25 2. The
| ubri cati ng aqueous pol yurethane resin conposition as
claimed in claim1, wherein the ratio in mass of the
pol yester skeleton noiety to the polyether skeleton
noi ety in the polyurethane resin (a) is in the range
of from1/9 to 5/5. 30 3. A nethod for lubricating a
zinciferous netal - plated steel strip, conprising
coating a treating liquid containing the lubricating
aqueous pol yurethane resin conposition as clained in
claiml or 2 on a surface of a zinciferous

netal -plated netal strip, and drying the 35 coated
liquid to forma lubricant |ayer having a dry solid
mass of 0.1 to 5 g/m2. 28 4. A surface-lubricated
zinciferous netal -plated steel strip produced by the
nmet hod for lubricating a zinciferous netal-pl ated
steel strip as clained in claim 3.



