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-1- ' " SPECI FI CATI ON " RESI N- COATED

Al -Zn ALLOY COATED STEEL SHEET BACKGROUND OF THE

| NVENTI ON 1. Field of the Invention 5 The present invention
relates to a resin-coated Al -Zn alloy coated steel sheet, which is
excellent in formability, resistance to cRrom um di ssol uti on,
corrosion resistance, alkali resistance, and paintability. 2.

Di scl osure of the Prior Art In general Al -Zn (al um num zi nc)
all oy coated steel sheets can be 10 roduced | ating an all oy having a
conposition of 4 to 75 wt % of Al nt of Si (silicon), My
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of a conventiteapbhéet, whiehdsl I FaH I%Of(?rﬁié’rﬁ:ht?h?@él ah@@ ﬁoﬁﬁ@t‘m? ti mes

resi stance of the |ow Al -Zn al l oy coated stee eet S

as high as tdissohftiémecdredsidirpreasbtancez atk i E’@élstanceS et p aﬂﬂiaﬁﬂﬂﬂg I on,
when the coating thickness of the high A -Zn all oy coated ste s_heet

i s equal to 2."N2Msaldsutreof tine PrioroAat hot di p gal vani zed steel sheet,
the corrosion registance of the high Al-Zn alloy coated steel 25 sheet is
3 to 6 tines as M @engzak Wel-Zof (aluminomdiipcyalleynicatdd steel slsdsetsltci,an be In
t | ar, he hi Al -Zn all oy coated steel sheet exhibits excellent
heat' T osis; aOdudsd \ohplatng sy MGy having a composition of 4 to 75 wi%% of AL,

small amount of Si (silicon), Mg (magnesium), Ce (cerium)-La
(lanthanum) or the like, and the balance of Zn on a steel substrate. As
commercially available coated steel sheets,- there are two kinds of a low
Al-Zn alloy coated steel sheet with an alloy coating layer having a

15 composition of 4 to 10 wt% of Al, small amount of Ce-La and the
balance of Zn, and a high Al-Zn alloy coated steel sheet with an alloy
coating layer having the composition of 55 wt% of Al, 43.4 wt% of Zn
and 1.6 wt% of Si. When a coating thickness of the low Al-Zn alloy
.coated steel sheet is equal to that of a conventional hot dip galvanized

20  steel sheet, the corrosion resistance of the low Al-Zn alloy coated steel
sheet is 1.5 to 2 timés as high as that of the hot dip galvanized steel
sheet. In addition, when the coating thickness of the high Al-Zn alloy
coated steel sheet is equal to that of the conventional hot dip galvanized
steel sheet, the corrosion resistance of the high Al-Zn alloy coated steel

25 sheet is 3 to 6 times as high as that of the hot dip galvanized steel sheet.
In particular, the high-Al-Zn alloy coated steel sheet exhibits excellent

heat resistance and thermal reflectivity.
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- 2- The conposition of—ttre all oy coating layer of this high

Al -Zn all oy coated steel sheet is deternmned to provide good bal ance
bet ween a passivation-filmprotecting action of Al _and a sacrificial
anticorrosive action of zinc. In addition, unlike the hot dip

gal vani zed steel sheet, 5 the alloy coatkﬂg | ayer has a structure that

al um numrich phases are surrounded wth zinc-rich phases in a

net wor k-1 i ke manner. | medi ately after corrosion begins, a dense,
stabl e compound is generated to fill the network-1ike space, so that a

further progress Tdfe compasitionsfothecalopecqating tayet. of this ilri]g | A alliogt
excel l ent corrosion 10 resjstance s achieved by this mechanism

Mor eover, ascerigdrsteehisheet isqdefeeminedde provide good balange bstween ad st eel
sheet is excellent .in e heat resistance and thermal reflectivity, it
i s beconi ng B%ﬁwgtloa-ﬁgm protegHBgiaciionofiALand & sacsiioial anstcarrasiie | ,

: Al . T . ol f .
Cor br orect Ao iR, daedditbis, Giftke theMotilibalpdizeat Stael SHEsH o

I iical ' | [al ' nt ., and a
novsecl§ oL G160 AR PRSP sractAURIE Al S AEOR 0 e
resistance %uﬁﬁﬁnﬁ@ﬁv\ﬁitﬁeﬁgxg'-ﬁ‘éﬂ ]ﬁf%%ﬁﬁigta netv%glg-llil& m?rﬁg]@rl ent, It means

that the time that elapses fore'red r curs m torrosi on of

ron of the BhaRdiatdlyldféCoofosiin bekis,of Bbfise, Rabl\EhnfhaiaRpiyal ! on | S

not treated on the coated surface, white rust or ck rust will occur
-1 N a short tgemeratéd do T whé netwiorkuliké Wpage! ¥&that a further progpegapance of
=it he coated steel sheet will be |ost. For that, a chromate
itreatment f ccoprosicmcande prevertedr ertds delievedvihiat exceHenoeobtaribnr ust
nethod of coating a resin filmby use of a 25 conposition containing
‘hexaval et cieststangeiis aghiened bydbds neechanism. haMorgomer aas desatibedof 10 to
200, which is disclosed in Japanese .Patent . .
asbove, since the hlgh%I-Zn alloy coated steel sheet is excellent in the

heat resistance and thermal reflectivity, it is becoming pervasive as
archifectural materials for roof and wall, construction materials for
guardrail, soundproofing material, fence for protection from snow and

15 drain ditch, materials for automobile, household electrical appliance and
industrial equipment, and a substrate for painted steel sheet.

Although the corrosion resistance of the above described coated
steel is excellent, it means that the time that elapses before red rust
occurs from corrosion of iron of the steel substrate is long. Therefore,

20 when a passivation is not treated on the coated surface, white rust or
black rust will occur in a short time. As a result, a beautiful silver-
white appearance of the coated steel sheet will be lost. |

For that, a chromate treatment for preventing the occurrence of
white rust or black rust, method of coating a resin film by use of a

25 composition containing hexavalent chromium in a water-base resin
having an acid value of 10 to 200, which is disclosed in Japanese Patent

Publication No. 4-2672, or a treatment of coating a silicone resin



Publ i cation No. 4-2672, or a treatnent of coating a silicone resin

- 3- containing a lubricating material with a small - anmount of

chrom um which is disclosed in Japanese Patent Early Publication No.

7- 251128, have been adopt ed. .3- Although the corrosion

resi stance of the high Al-Zn alloy coated 5 steel sheet can be inproved by
the chromate treatnent, the hardness of the alloy coating layer is taoo
hi gh because of the large Al ,content, so, trH;\t t here fg\rﬁ soe probl ens
when for ni ngomteiningraelibrieaing gaaterg] wigh a small agiQiHPHehEq g. For

exanpl e, the Loy ¢oating, ] ayer may often eive d X se of

poor | ubri cé’(ﬁJ’&h KﬁSL‘Pﬁ%@ #@‘H’#—Eﬁt% E%Hl)’c};ﬁﬂb%ﬁtb%“ m%w’and a
roll or a rsTé_qar"r})i'n di a Al ternatively, when the alloy coating layer is
partially mdaVEPOERA AAPPISGN t her ebet ween, the melted all oy may adhere

A 5 : her en, _ o f
fine metal  part i ArEOHR P obGsion reftddlof the high AISZptallod AMEN P
sheet duki ngtddiesHedt!canOb&ifproved By PhE SheORaé triatment MRNhhFen &R 6f

- particles adhere to corner portions “of the rolled or stanped article,
a sei zi ng- uphgh@RHesatingslayat ¢91660 Wighlberauesd ofethe large #dcedntehtese resul t
In a deterioration of the appearance of the forned article.

On the ot hethhathkreadrersnmb problemsuwhenderniingateardated ateélnshidet Bproll
roll-form ng or stanping operation can be prevented by the surface

treat nent diformangon statpinges eF onexamplebthe alloyncoating lagsomayheftenar e
anot her problens described bellow That is, since the resin film f or med
by the surf deectvccdamages hacauseoipeer litumeation betweendhethigh Alngnnt ai n

t he corrosion, resist ndens “Ocﬂ; may occur, on the resin- 25 coated

ce, . C
CAL-zZn alffoy alloit enatadedfeel sbeet and arall 05 siamping diene Alternatiziely,
i when the alloy coating layer is partially melted by friction therebetween,

the melted alloy may adhere to the roll or the stamping die. In addition,
there is a problem of fine metal particles resulting from the high Al-Zn
alloy coated steel sheet during the roll-forming or stamping operation.
15 When the metal particles adhere to corner portions of the rolled or
stamped article, a seizing-up phenomenon, scratches or abrasion may
occur. These result in a deterioration of the appearance of the formed
article.
On the other hand, although the occurrence of bad articles in the
20 roll-forming or stamping operation can be prevented by the surface
treatment disclosed in Japanese Patent Publication No. 4-2672, there are
a.nothef problems described bellow. That is, since the resin film
formed by the surface treatment contains hexavalent chromium ion to
g maintain the corrosion resistance, condensation may occur on the resin-
! 25 coated Al-Zn alloy coated steel sheet, or a dissolution of.the hexavalent
chromium ion from the resin film may occur when the resin film is

exposed to rain for a long time period. As a result, there is a
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chromiumion fromthe resin filmmy occur when the resin filmis

exposed to rain for @ long tine period. As a result, there is a .

- 4- possi bility of causing_environnental pollution. In addition, when
a contact between the resin filmand an al kaline material such as
nortar or concrete is kept for a long4tine period, discoloration to

bl ack peculiar to al um num may be caused on the resin-coated Al -Zn

all oy coated steel 5 sheet. Consequently, a deterioration of the

appear ance of t@j ormped . arti,cle occurs. . A.resin-coated Al-2Zn
coat ed st eelPOSH ﬂltY&%er%J%EgmlF@m@nﬁﬂePOIIUtlﬁ& hoth addiieaew G dapanese

because ¢ he CoRiEst Beeeh e reiBelingnd A Kaline Bistish T 28AHPTER P so
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Ay contarn functional groug capabl e o

bondi ng wi t%hb@ﬁ p@*jsﬁgggagﬁeg%& a detééibr% o bﬁﬂm \ggﬁeaﬁiﬁé 6Fthe FoALRA Al - Zn

al l oy coated steel produced on a -speed gal vani zing |ine,
in which a sgtichksactugat ment is performed i mredi ately after a hot dip
Al -Zn alloy is coated on a steel substrate, a resin conposition is

applied on the hAtredinm-o¥ated Al-Faycoatedcsteebshedtefrnsdd atcordinigetosthid ace
treatnment, and then dried at a relatively 20 |ow tenperature of 60 to 120
[err] C for anethwd disalesedin ddpanese PatentoEady Pubkecatiad NoHFwRH &l 28when
using the resin conposition of the prior art, . there is_a problemthat
it is diffi cxhibits exceblept foowiability begausgithe rgsin compesition used
10 contains a lubricating agent and also good corrosion resistance even
after forming. However, when a painting is formed on the resin-coated
Al-Zn coated steel sheet, there is a possibility' of a poor adhesion
between the resin film and the painting because the resin film hardly
contain functional group capable of bonding with the painting.
15 In addition, when the resin-coated Al-Zn alloy coated steel sheet is
produced on a high-speed galvanizing line, in which a surface treatment
- is performed immediately after a hot dip Al-Zn alloy is coated on a steel
substrate, a resin compositioh is applied on the hot dip Al-Zn alloy
coated steel sheet in the surface treatment, and then dried at a relatively
20 low temperatufe of 60 to 120 °C for a short time period, i.e., 3 to 15
seconds. However, when using the resin composition of the prior art,
there is a problem that it is difficult to stably provide a high-duality
resin film.
| SUMMARY OF THE INVENTION
25 Therefore, the present invention is directed to a resin-coated Al-Zn

alloy coated steel sheet capable of providing the following advantages:

(1) It is possible to prevent a deterioration of the appearance of the



SUMMARY OF THE | NVENTI ON 25 Therefore, the present invention is
directed to a resin-coated Al-Zn al l oy coated steel sheet capabl e of
provi ding the follow ng advant ages: (1) It is possible to prevent a
deterioration of the appearance of the resin-coated Al-2Zn
al l oy coated steel sheet by forming, for-&xanple, roll form ng or

st anpi ng. (2) Even when a drying operation for the formation of a resin
filmis performed at a | ow tenperature for a short tinme period on the

5 conventio . hi.qhs I I.ZI | ne, 1.1, W] Ly
orovide IEHFbEAPATTZARINA cObRE HedFshebrbR BRRTG, For xibibiel roll
di ssol ution & seven when the resin filmis exposed to danp
air. (4;ﬁﬁﬁgh¥esin?c é? d Al-Zn alloy coated steel sheet is excellent
in 10 corr q2) BvdEWHEPARYying %?erﬁﬁéh%%ﬁﬁé foPméaidreof HSesid Filbsignce to
bl ack rust, and al kali TesTstance. (5) It is poSsible to provide an
i mproved adipesferinéétateclow hemperaturde for a shoftdim? periodicipther med on the
resin film if necessary. That is, the resin-coated Al -Zn all oy
coat ed sbeelcosiventionfal ighispeau gabranizing hinepit isspessiblest stablgpraivide
alloy coated steel sheet as a  substrate and a resin filmformed on the
substrat e byhegesisr filmchaving a suitable formabiljty.esi n conpositi on. The

t eel sheet of the present_invention is

resi n-coate | -Zn a] | oy .coat ed
7 produced ac zéfm@mwmr@ss&mmﬂ h@mﬁlﬂgomwenr weien the resindikm|igne

o

{ coupl i ng agent ha%i ng,am na 20 group, (B) chromumion, and (C) at |east
| one al cohol *XPOSEALY 43R Fife group consisting of trihydric al cohol and

" di-hydric al ((al)ﬂ'ql“hehlaé/siiﬂgcgaqu Al-Zn alloy coated steel sheet is excellent in

10 corrosion resistance, i.e., resistance to white rust, resistance to black rust,
and alkali resistance.
(5) It is possible to provide an improved adhesion between the resin film
and a painting formed on the resiﬁ film, if necessary.
That is, the resin-coated Al-Zn alloy coated steel sheet of the
15 present invention is composed of an Al-Zn alloy coated steel sheet as é
_substrate and a resin film formed on the substrate by use of a chromate
containing resin composition. The resin-coated Al-Zn alloy coated
steel sheet of the present invention is produced according to the
following method. That is, (A) a silane coupling agent having amino
20 group, (B) chromium ion, and (C) at least one alcohol selected from the
group consisting of trihydric alcohol and dihydric alcohol having the
number of carbon of 2 to 3 are compounded into (D) an acryl‘ic polymer
resin emulsion including carboxyl group and glycidyl group and having
an acid value of 10 to 60. A pH of the resultant mixture is adjusted
25  within a pH range of 7 to 9 to obtain the chromate containing resin
composition. After the chromate containing resin compositiori is

applied on the substrate to form an applied film, the applied film is dried



nunber of carbon of 2 to 3 are conpounded into (D) an acrylic polynmer

resin enul sion including carboxyl group and glycidyl group and having

an acid value of 10 to 60. A pH of the resultant mixture is adjusted 25
within a pHrange of 7 to 9 to obtain the chromate containing resin _
conposi tion. After the chromate containing-resin conposition is applied
on the substrate to forman applied film the applied filmis dried

to obtain the resin film In this nmethod, it is essential that a

di . the: sizhane i n ng, . L S..W [shin a range

g?rrgf)gnt gngwf’%&%qpﬁ ljfl’glslf)géﬁpt ofliwr? fsrln%t@g&i f}lgﬁé#ﬁSﬁBW #t 2he acryl5i c( 9

I i i Woleh ts coho
S Wi thin a SopdudRig edloyBE6T fyf ARSI LAE ARk EA) Y St ACtpnee

B). The resppofs f j t.he; .
((:h;r act gri zZ%Ifl?hS H\rgf@g? /grrvgﬁlr?}?% gPetS#ed)?'erglglr{? ?ﬂirﬂn(ﬂiﬁ?ﬁﬁfﬂﬁog ﬂrlgr?_g%};?f I 0.5
to 3.0 g/ enfegin @mtion (DY, kA dca compoundin iduntidRtHeLaldbHdll M 1 S
vviothi n g ;T[aﬁ%déﬂyg? 5 ton50 ny/ r’r?gr r)t. 10 ll)ldISIi!rll a pggeferred enboqll nment of
the present (Q)inwithin aramgeof 25 o 650 wt% with cytothe chirvenidivh i8Hhoup
in the acrylic polynmer resin enul sion ., (D is 1: 0.3 to 3.0.
In a further(Bef stmifidt fermedfaccoeding te the abowetmethodis amount

of the chromumion,(B).in the chromate containing resin 15 conposition is
within ara aﬁtql@fimﬂ.l@twmwm eﬁ&p@wsmcﬁ?mesmghmaranmf 0.5

conponent of t acrylic,polyner resjn emulsion (D). . . These and
st irrFI ot her @#’@Cgéna@%g\féﬁ}tﬁﬁﬁﬁ?\ﬂbﬁ Icf @Hﬂgm én%‘bﬁpédﬂtthe rejmcﬁhm e ol es
following d bl _descriptj ofthe, pseferred enbodi nents and - exa
of the i nveﬁ%’ﬁhﬁn% range of S"to 40 mg/npx .
10 In a preferred embodiment of the present invention, a mole ratio of

carboxyl group : glycidyl group in the acrylic polymer resin emulsion
(D) is 1: 0.3 to 3.0.

In a further preferred embodiment of the present invention, an

amount of the chromium ion (B) in the chromate con'taining resin
15 composition is within a range of 0.5 to 2.0 wt% with respect to the resin
solid component of the acrylic polymer resin emulsion (D).

These and still other objects and advantages will become apparent
from the following detail describtion of the preferred embodiments and
examples of the invention. |

20 BRIEF EXPLANATION OF THE DRAWINGS
FIG. 1 is a plan view of a test piece fof evaluating corrosion resistance
of a resin-coated Al-Zn alloy coated steel sheet; |

1 FIG. 2 is a cross-sectional view of a test piece for evaluating formability
of the resin-coated Al-Zn alloy coated steel sheet; and

25  FIG. 3 is a schematic view of an experimental apparatus used to evaluate
mechanical stability of a chromate containing resin composition.

DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENTS

RS tatiadt s s s lea
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20 BRI EF EXPLANATI ON OF THE DRAW'NGS FIG 1is a plan

view of a test piece for evaluating corrosion resistance of a
resin-coated Al -Zn all oy coated steel sheet; FIG 2is a
cross-sectional view of a test piece for eval uat i ng formability of the
resin-coated Al-Zn alloy coated steel sheet; and 25 FIG 3 is a schematic
view of an experinmental apparatus used to evaluate mechani cal stability
of a chromate containing resin conposition. DETAI L DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS . . -7-
A chromat e cont ahrelgmats eortginbng reyin earspositiemused dadhe presentnvent i on

I S obtained. cqonpaundi ng ( a silane goupl.ing ggent havi ng am no
group, (B) é’f’i 6%19 I8 t&ﬁlﬁ‘f%)’ compoyndingdAN 2 5 64'13 coupling ageal from t he

d.dih hol th
Aurber CSP?L%&&g%Fn%HE Slipr13) ERfomifatign Abd (O %@e%ﬁ?m‘éeaslm Xl i on.
Suppr esses ERICHET I R efoup SPuSINBHE oF iyt T AR R Sl iy ﬁ?"%ﬁ' e
| I ﬁﬁg
gddlo%ll g(r)]gt ??’l‘?ésﬁ(glog etl%egng aﬁng%&o%%gf?ow 951P 5| s% cor rosi on
resi stance podyaldfalesin @ﬁixﬂfsﬁﬁﬁe A r&&i@ fiB®l formed b 'Lf§e of the chrom &

acrylic polyner resin enulsion (D) including carboxyl group

gl yci dyl gr coptginingeepirepoimgrbsitionssupPressePBEciathoe r@ﬂwmte rlfs?%f boxyl -
group and a nononer containing glycidyl group. As the 15 nononer

cont ai ni ng aadbbbegk mistip anf Al-Znalivyecoated stepbsheél ® impusee the acrylic
acid, methacrylic acid, maleic_acid, or itaconic acid. As the nononer
cont ai ni ng §oyKAsion rgsmli@ucdi or Inmithtl@n, iit i5 pogsibid b ebtainusmproved
10 water resistance, corrosion resistance and alkali resistance of the resin
film. | | __

The acrylic polymer resin emulsion (D) including carboxyl group
and glycidyl group éan be prepared by use of a monomer containing
carboxyl group and a monomer containing glycidyl group. As the

15 monomer containing carboxyl group, for example, it is possible to use
acrylic acid, methacrylic acid, maleic acid, or itaconic acid. As the
monomer containing glycidyl group, for example, it is possible to use
acrylic glycidyl or methacrylic glycidyl. A method of preparing the

 acrylic polymer resin emulsion (D) is not limited to particulaf one. For

20 example, the resin emulsion can be prepared according to a radical
polymerization in the presence of peroxide by use of at least one
emulsifier selected from an anionic surfactant such as polyox.yethylene
alkyl sodium salt or alkylbenzene sulfonic acid sodium salt, nonionic
surfactant such as polyoxyethylene alkylphenyl ether, polyoxyethylene

25 alkyl ester or sorbitan alkyl ester, and a reactive emulsifier having
functional group capable of making the radical polymerization with

hydrophobic group.



acrylic glycidyl or methacrylic glycidyl. A nethod of preparing the

acrylic polyner resin enulsion (D) is not limted to particular one. For 20
exanple, the resin emul sion can be prepared according to a radi cal

pol yneri zation in the presence of peroxide by use of at |east one

emul sifier selected froman anionic surfa8tant such as pol yoxyet hyl ene

al kyl sodiumsalt or al kyl benzene sul fonic acid sodiumsalt, nonionic
surfactant such as pol yoxyet hyl ene al kyl phenyl ether, pol yoxyethyl ene 25

Funeti ons o oup 1R AGYIR Pélyfist fésipd %&3?18§13(%P§%§?ﬁ£§{5fp'5§83ﬁw "
hydrophobi ¢ jgh@WRion has an acid value ?fD}O to 60.. When the acid value is le%'1 ‘ion

The acrylic polyner resin enulsion use e presen

has an aci d thahup0 c4dH&sibA Kdwedies rtegﬁl ﬁﬂndfdﬁﬁ%tfbg%éeeéfthe chraﬂfyie 10,

adhesi on between a resin film fornmed use of t hro contai ni ng

resi n conposidrtainiapdresin@ontpogtica ahdra Qﬁﬁlﬂ%féﬂ tb;ﬁboﬁpaf ﬁrﬁsﬁrébﬁtded on
the resin film if necessary, |owers. when the acid

val ue i s snorprovided €@ theaeesih Kalm, riéne@eaacy, lfwerse r@nl the otherflidnd,

deteri orates. In the present invention, it is particularly
preferred thahen thelasid value 4s imors than bOx ghe alkalp regjstarioyof ghovesinn t he
acrylic poly esin 10 enulsion (D) is 1: 0.3 to 3.0. In other words, it
is pref errecfnfrﬁ etepjorates. acryl ic polymer resin emulsion (D) contains 0.3

oroup. Wen “ﬁgah prine infendiog dt Eé?'p%%é&a%i’y Prteetsd diaion tals of ance
cont ai ni ng eeio:8h sarboffioerfin e E BRPGH 1o @i 86@%2??%;@[ her eof
during %”dlérﬁﬂlsmn (D)is1:0.3 to 3.0. In other words, it is preferred that the
acrylic polymer resin emulsion (D) contains 0.3 to 3.0 mol of the
glycidyl group relative to 1 mol of the carboxyl group. When
satisfying the above mole ratio, the corrosion resistance of the resin film
can be further improved. In addition, the chromate ‘containing resin
15 composition is hafd to increase the viscosity thereof during handling,
and exhibits further improved mechanical stability. When the mole
number of the glycidyl group is less than 0.3, there is a possibility that
an amount of cross linking in the resin film decreéses, so that the
. corrosion resistance lowers. On the other hand, when the mole number
20 of the glycidyl -group is more than 3.0, there is a possibility of lowering
the mechanical stability of the chromate containing resin composition.
For example, a shearing stress may occur when the chromate‘ containing
i resin composition is applied on an Al-Zn alloy coated steel sheet by use
:! of aroll coater. In this case, a protective layer of emulsion particles
25 coated with an interfacial active agent is broken, so that an excess
amount of cross linking is generated among the emulsion particles.

Consequently, a film formation might occur on an application roll, or the

MHS s v+ e ol



and exhibits further inproved nmechanical stability. When the nole

nunmber of the glycidyl group is less than 0.3, there is a possibility that-
~an anount of cross linking in the resin film decreases, so that the
corrosion resistance |owers. On the other hand, when the nole nunber 20 of
the glycidyl group is nore than 3.0, thef® i's a possibility of |owering
the mechanical stability of the chromate containing resin conposition.

~For exanple, a shearing stress may occur when the chromate containing

o *ar o P odidddiing Br L ChEduie ForaidfleTestl §§fpt%§§“§hﬁé$@ﬂ iireabetBs o5
coated wi t haaébthI' ﬁ)& acihuaCieye lg%egasglﬁllm ﬁ%cbﬁ?és @ﬁ‘f t?iﬁ?%é

anount of cross IS g@nerate enu Sl on par

Consequent | Yuogedsi\ely me twcmmht@esﬁfalﬁmg@eﬁmm ool | or the

VI Scosity of chromate containing resin ¢ nmposi tion n1ght
i ncrease i nTherefare; dpisprafeedTtv/satisfetie dbove RR6K Hitid bY déi*Bbxyl becones

difficult to successively apply the chromate containing resin
conposi t5ongroup : glbmld?ylogmupt is preferred to satisfy the above nole
rati o of carboxyl group: _glycidyl group. In the present
invention, it idni Fh@opt%ﬂnt fovestdonhit isi lmpertantjm usg the s1la1@eod)uplti)1ghaw ng
am no group to re.the chromate contai ni n%urem n conposition. A
conpoundi ngagﬁﬁg 83’#3\@&5 aminmerewp spipTgpate ke chyomate containingresin ange
of 0.5 to 3.0 wMt%.wth respect to resin solid 10, conponent of the
»acrylic pol SREIPGSItoR. errgl PBP ing amaunt pfithe sﬂanetqpvgplér@ gaendi(dy

e TR ab TS e B Bpect SRR BER

resistagse gBthpdifertt SPie 6718 POFFRL rbiih LERISon (D! By satisfying

E | this compounding amount, it is possible to improve the adhesion
between the resin film and the painting, and at the same time increase
the corrosion resistance and the alkali resistance oflthe resist film
according to a cross-linking reaction between part of amino group in the

15  silane coupling agent (A) and the glycidyl group in the acrylic polymer
resin emulsion (D). In addition, adhesion between the resin film and a
substrate of a high Al-Zn alloy coated steel sheet is improved by the
action of silanol group generated by the hydrolytic degradation of the
silane coupling agent. This provides excellent formability of the resin

20 film. By the Way, a monohydric alcohol such as methanol or ethanol,
which is generated by the hydrolytic degradation of the silane coupling
agent, exhibits the action of reducing hexavalent chromium in the
chromate containing resin composition to trivalent chromium during a
process of forming the resin film by drying the chromate containing

25 resin composition. By this action, resistance to chromium dissolution
of the resin film can be improved.

When the compounding amount of the silane coupling agent (A) is
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according to a cross-linking reaction between part of amno group in the 15
sil ane coupling agent (A) and the glycidyl group inthe acrylic polymer
resin emulsion (D). In addition, "adhesi on between the resin filmand a
substrate of a high Al-Zn alloy coated steel sheet is inproved By the
action of silanol group generated by thelflydrol ytic degradation of the
silane coupling agent. This provides excellent formability of the resin 20
film By the way, a nonohydric al cohol such as nethanol or ethanol,

uhich 1s genRkahgfl 0% 9.1V 5 Al Qi dhatialvetheddidiion Hetike ng

agent, exh| ol o cing h romumin t
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process of forming the resin filmby drying the Chromate containing

resin conmpogjpd ﬁ{blaﬁ’ﬁnbfulkyd%ls&ﬂ(efges"BELrI@ON700f'Qﬁanﬁfabt&S@dilHy D)m
of the resinfilmcan be inproved When t he conpoundi ng anmount of

the silane DippbhriBomgeio.( Bxdi, or "ORGA SELECT 100" manufactured by
-10- less than 0.5 wt% it is difficult to |rrprove t he adhesi on
bet ween & heNlppone&amtﬁtb Mdd),\aacﬁld:settmgltym aprylie pamtr(et Be painting

such as a baki ng- pe nel am ne mfld resin (e.g., "DELICON 700"
manuf act ur et TE,EDAC - Mﬁpbmamtﬂapw berppomParrm:@a ,JRdyrande
manuf actured by 5 Ni ppon Paint Co., Ltd.), a cold-setting type acrylic

pai nt (e.g.cold-setting mlemretlmm path(feag.t, JPEL¥yU IYWLAG" Ltd.),
and a col d- settl n ty uret hane PCLY UREM YLAC
manuf act ur ethanufee Pain I@éfhe%ﬁb? other hande where the

onpoundi ng_anount nor e than Ei%ﬁfhg rthgqqq{sggpgg ie?r}alzﬁl;{[a?%h%o

10 emulsion stability of the chromate containing resin composition
deteriorates. That is, the viscosity of the chromate containing resin
composition increases due to excessive cross-linking reaction between

. the acrylic polymer resin emulsion (D) and the silane coupling agent (A).
In some cases, gelation of the chromate containing resin composition

15 occurs. In addition, there are problems that the mechanical stability of
the chromate containing resin composition lowers, and trivalent
chromium provided by the reduction reaction is excessively bonded with
functional group of the silane coﬁpling agent to cause the gelation.

 Asthe silane coupling agent (A) used to prepare the chromate

20 containing resin composition of the present invention, for example, it is
possible to use N-B(aminoethyl)y-aminopropyl methyl diethoxy silane,
N-B(aminoethyl)y-aminopropyl trimethoxy silane, N-f(aminoethyl)y-
aminopropyl triethoxy silane, y-aminopropyl trimethoxy silane, or y-
aminopropyl triethoxy silane. ' These compounds are suitable in

25 aqueous solution. In the present invention, it is important that the
silane coupling agent (A) has amino group. When using a silane

coupling agent having no amino group, for example, a silane coupling
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deteriorates. That is, the viscosity of the chromate containing resin
conposition increases due to excessive cross-linking reaction between
the acrylic polynmer resin emlsion (D) and the silane coupling.agent (A).
In sone cases, gelation of the chromate containing resin conposition 15
occurs. In addition, there are problens -hat the mechanical stability of
the chronmate containlng resin conposition |owers, and trival ent
chroniun1provided by the reduction reaction is excessively bonded with
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possible to use [ efr](anm noethyl am nopropyl nethyl diethoxy

si | ane, réadtéon ofdrexevel ént ¢hroaniwnaprapidly tnd reasiigxprovidedsen the

N-[err] (am noethyl)y- am nopropyl triet hoxy silane, [err]-am nopropyl
trimet hoxy shremmte conyaining resimopmposition; sotthaglt}msleasea pmblmn cthapounds
are suitable in 25,  aqueous_ solution, In the present invention,

i nport ans t Hae gelation occyrs ime sharpitimg. agbdditiepallysinusee gn@abof\mhen

using a silanpe plin ent havi ng. no. am no_groy for exanple, a
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ammonium chromate or ammonium dichromate, which does not cont_aln
nonvolatile alkali and can be obtained by the neutralization of chromic
acid with ammonia. It is preferred that an amount of the chromium ion
(B) in the chromate containing resin composition is within a range of 0.5

15  to 2.0 wt% with respect to the resin solid component in the acrylic
pollym'.er resin emulsibn (D). In this range, it is possible to further
improve the corrosion resistance of the resin film, and suppress an
increase in viscosity of the chromate containing resin composition
during handling. When the amount of the chromium ion (B) is less

20 than 0.5 wt%, there is a possibility of lowering the corrosion resistance,
i.e., a capability of suppressing the occurrence of white rust or black rust
by the resin film <;f the chromate containing resin compositidn. On the
other hand, when the amount of the chromium ion (B) is more than 2.0
wt%, a viscosity of the resin component in the acrylic polymer resin

25 emulsion (D) easily increases, so that there is a possibility that the

~ chromate containing resin composition is hard to obtain as a suitable

composition for the subsequent applying step.
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prepare the chromate containing resin conposition. As a supplier of 10 the
chromumion, for exanple, it iS possible to use a conpound such as

anmoni um chr dmat e or ammoni um di chronat e, whi ch does not contain

nonvol atil e al kali and can be obtained by the neutralization of chromc
acid with anmonia. It is preferred that -d@-anmount of the chrom umion

(B) in the chromate containing resin conposition is within a range of 0.5
15 to 2.0 ww%wth respect to the resin solid conponent in the acrylic

pol ymer resin ermy fHeBrddoht ihVlehtibh, [EfA%ipbitah? 16 838 A 1l Cohll'd1EGhol

i nprove the corrosiom resistance o rn m-and "SUppr es:
i ncrease i n¢gt it @g%ﬁ I d i
during handl(‘ig?lsgs.eﬁ\s)d%en i?%reﬂg%) ﬁ(? ft sgét_c g%tﬁwdgﬁd ?E; | scﬁiesglﬂ%dn{:han
0.5 wt % thalcolicl laviagsite huinberfof €bonef L6 T o6 prepare tIeS chidnfute
i.e., a capability of suppressing the occurrence of "white rust or black
rust by cohtainésg me$in compositonhr oAnitke abtbleol)ifog example; dorppsi tion. On
t he ot her hand, when the amount of the chrom umion ( I's nore than
2.0 vt vpoasibile tosiseyethiyleme glyeol mowmmhglymr}; teneethyléme gﬂ)}l;gt}ﬂ_sct)r
resin 25 enylsion (D) easily increases, so that there is a possibility
that the glj}"?ﬁﬂ%ﬂ'at hesnusing tithydiic qleoheber dilydrie atheehof bavingithe as a
sui tabl e onposi ti.on far the subgequent. appl yi.ng s} ep. ' .
-12- number| gf caebon oL aners Hhath s menwy&acmrlﬁgh@ﬁrﬂr polyhydrie | east
one al cohol Q). .selected f.romthe grouyp,consisting . of trihydric
al cohol andal(ﬁcmpclg r8 e &ﬁ%&ﬂbﬁ#&ﬁlﬁ%’l}oﬁemﬁmﬂéﬁ Bfgfal&%éﬁ% S:Pel:él 3 ]E 0
prepare the . I ¢ in.c Qsition. £ al cohol, for
prepat e ot SO Geion, oS O Regh il SHERRRLH, 1 483t
trimethyy e”@hﬁch?ﬁ fn is f00 §1ok% Sih8n tHATArYiHAE dorehifthbGedi o0l or
di hydri c al cohol having the _ : .
composition is dried in a short time at a low temperature. As a result,
the resistance to chromium dissolution can not be improved. In the
present invention, a compounding amount of the alcohol (C) is within a
range of 25 to 150 wt% with respect to the chromium ion (B). By
15 satisfying this compounding amount of the alcohol (C), the reduction
reaction of hexavale_ant chromium ion to trivalent chromium ion can be
preformed by a sufficient speed even when the chromate containing
resin composition is dried in the short time at the low temperature. As
a result, it is possible to provide improved resistance to chromium
20 dissolution even under a hostile environment, e. g., damp environments,
to the resin film formed by use of the chromate containing resin
composition. When the compounding amount of the alcohol (C) is less
than 25 wt%, the improvement of the resistance to chromium dissolution
is not sufficient. When the compounding amount of the alcohol (C) is
25 more than 150 wt%, the speed of the reduction reaction is too fast, so
that there is a problem that the gelation rapidly proceeds.

In succession to the above compounding step, a pH value of the



number of carbon of more than 3; nmonohydri c al cohol, or polyhydric
al cohol nore than the trihydric alcohol, there is a problemthat a speed
of the reduction reaction of hexavalent chromumion to trivalent 10

chromumion is too sl ow when the chromate containing resin conposition
is dried in a short tine at a Iowterrperale?ure. As a result, t he

resi stance to chrom um di ssolution can not be inproved. In the pr esent

i nvention, a conpoundi ng anount of the alcohol (C) is within a range of
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the resin film lowers, and lubricating performance of the resin film in
the roll-forming or stamping operation becomes poor. To adjust the pH
value of the chromate containing resin composition, a volatile alcohol
can be used. For example, it is possible to use ammonia, amine such as

15 monoethyl amine, diethyl amine and triethyl amine, or an alkanol amine
such as monoethanol amine, diethanol amine and triethanol amine.

After the pH adjustment, the chromate containing resin

composition is applied on an Al-Zn alloy coated steel sheet, for example,
a 55 % Al-Zn alloy coated steel sheet, and then dried to obtain the resin-

20 coated Al-Zn alloy coated steel sheet of the present invention.
Concretely, for example, after oil fouling and dirt are removed from a
surface of the Al-Zn alloy coated steel sheet, the chromate céntaining

resin composition can be applied on the surface by use of the

conventional applying technique such as dipping, brushing, roll coater,

© reidden e e

25  air knife, or electrostatic coating. Then, the applied film of the
chromate containing resin composition can be dried by use of a hot-air

oven, induction furnace and so on. By this drying step, moisture is



5 provide the chromate containing resin conposition as a resin

conposi tion suitable for continuous operation on the conventional

gal vani zing line. Wien the pH value is less than 7, there is a problem
that the reduction reaction of the chromiumions rapidly proceeds to
cause the gelation. This prevents safety-¥beration. On the ot her hand, 10
when the pH value is nore than 9, there are problenms that flexibility of
the resin filmlowers, and lubricating perfornmance of the resin filmin

the rol ! -Torgnioved o hie ChiotfaR ¢ORBRARI TSR WmpdGefell.ust L he pH

val ue of the chromate contalning resin conpbsition, ‘a vola | | e al cohol
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nonoet hyl am ne, diethyl anmne and trieth ne, or an al RKanol am ne

such as moncd hgeet i8@ pessibiletyehia®thaFebih oomMponeditlvible diidifiate =
After the pH adj ust rrentl?&i he chromate. cont.aining resin conposition is
appl i ed on aombimingatdsiy coagbesitivne’l betirgl ouf.or Iexh&practical a 55 % Al -Zn
all oy coated steel sheet, and then dried to obtain the'resin- 20 coated
Al -Zn al boy galsanizisgdine stheamantimum drydsg témperatureonould beGissute2s0y,
for exanple, after oil fouling and dirt are removed froma surface of
the Al-zn aly doaadditionsthe cheemate kontainingtresimobripusition car &gi n
conposi tion can be applied on the surface by use of the ) conv_en'Elo_naI
appl yi ng t eciniedjaé asloon substtappiempeatusaiofh0 PGl fo t2ACE in ASsharittitei ¢,
or electrostatic coating. Then, the g&pli_ed filmof the ~ Chromate
cont ai ni ng re&e dqumsﬁsui oivenwhen adopdirig/susle acdryingstep, the chromaee),

i nduction furnace .and sp on. By .this drying step, noisture is ]
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and resistance to chromium dissolution.

In the present invention, the resin film formed by use of the
chromate containing resin composition explained above is characterized
in that an amount of the resin film is within a range of 0.5 t0 3.0 g/m?,

15 -and a content of the chromium ion in the resin film is within a range of 5
to 50 mg/m>. When the amount of the resin film is less than 0.5 g/ m?,
the lubricating performance of the resin film lowers, and the formability
of the resin film deteriorates. In addition, the corrosion resistance and
alkali resistance of the resin film will become poor. On the other hand,

20  when the amount of the resin film is more than 3.0 g/m?, weldability of
the resin film deteriorates. In addition, since there is no hope for
further improving the other performance of the resin film by increasing
the amount of the resin film, an economical loss will occur. When
satisfying the above range for the amount of the resin film, it is possible

25  to provide the resin film exhibiting good lubricating performance in the
roll-forming or stamping operation.

In addition, when the content of chromium ion is less than 5 mg/m?,



[err]C, there is a possibility that the resin conponent of the chromate
containing resin conposition is burned out. In the practical 5
gal vani zing |ine, the maxi mum dryi ng tenperature would be about 250

[err]C. - In addition, the chromate containing resin conposition can be
dried at a | ow substrate tenperature of -@68ferr]C to 120[err]C in a short
time of 3 to 15 seconds. Even when adopting such a drying step, the
chromat e containing resin conposition of the present invention can
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resi stance and al kali resistance of the resin f | becone poor.
On the ot heallognchated sheetwilhbeaancealed behéend dhe ryelldwhresimfilm.t hdhis. 0
g/merr], weldability of the resin filmdeteriorates. In addition,
si nce t her elowerpangstd value of theresis-coatadodil ngn mhlloyoeortedpsteebshaate of
the resin filmby ingcreasing t he _ugt of the r@gin i an .
economi cal ¥Bema painting, for (e goat or Jinishigeatdsal B\FéI PRITGE HeSINt he
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can be prevented with reliability. As a result, it is possible to
effectively prevent the deterioration of the appearance of the resin-
coated Al-Zn alloy coated steel sheet.
The followings are preferred examples of the present invention.
15 However, the present invention is not limited to these examples.
| EXAMPLES
[Preparation of Chromate Containing Resin Compositions (No. 1-19)]
Chromate containing resin compositions 1-19 were prepared

according to the following method.
20 As a first step, according to compounding amounts listed in Table

1, deionized water and polyoxythylene octylpheny! ether were put in a

flask having a volume of 2 liters to obtain a first mixture. The flask is

provided with an agitator, reflux condenser, thermometer, and two
funnels. The first mixture was heated at a temperature of 80 to 85 °C,
25 while being agitated.
As a second step, according to compounding amounts listed in

Table 1, butyl acrylate, methyl methacrylate, acrylic acid, glycidyl

Aibian s s -
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required corrosion resistance of the resin filmis not obtained. Wen

the content of chromumion is nore than 50 ng/nferr], there is no hope for
further inproving the corrosion resistance of the resist film In

addi tion, the excess amount of chrom umion nmakes a color of the resin 5
filmyellow Therefore, a beautiful appeat@nce (spangle) of the Al -Zn

all oy coated sheet will be conceal ed behind the yellowresin film This

| owers an add val ue of the resin-coated Al -Zn all oy coated steel sheet.
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m xture was heat ed %t a t,z erature of 80 to Lﬁq C, 25 while being
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temperature of 80 to 85 °C for 2 hours to finish the reaction. Then, a
pH adjustment of the resultant mixture was performed by use of aqueous
ammonia to obtain an acrylic polymer resin emulsion (D) having a
concentration of the resin solid component of 42 wt%. As an example,

15 the concentration of the resin solid component can be measured
according to the following method. A weight (X g) of an aluminum
cup is measured. After the acrylic polymer resin emulsion is put in the
aluminum cup, a total weight (Y g) of the aluminum cup with the resin
emulsion is measured. The aluminum cup with the resin emulsion is

20 kept at a temperature of 105 °C for 2 hours to remove the moisture from
the resin emulsion, and then cooled. After this heat treatment, the total
Weight (Z g) of the aluminum cup with the dried resin emulsion is
measured. The concentration 8 (%) of the resin solid component can
be calculated by the following equation.

25 0 (%) =100 x (Z—X)/(Y—X)

. The acrylic polymer resin emulsion (D) was mixed with a silane

coupling agent (A) and an alcohol (C) according to required
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met hacryl ate and pol yoxyet hyl ene octyl phenyl ether were mxed to

prepare a nononer mxture. In addition, 8.0 parts by wei ght of anmoni um
persul fate and 200.0 parts by weight of deionized water were ~ m xed to
prepare a polynerization catal yst solution. The nononmer 5 mxture was
dropped into the first mxture through ehé of the funnels. The

pol yneri zati on catal yst solution was dropped into the first mxture

t hrough the other funnel. These droppi ng operations of the nononer

e 2SR 460hath AR, AR 2hlS HIRAANGRE ) o

dr oppi ng op ' Q4L : re of 80
to 85[err] Cﬁ$§4')22 _ﬁoﬁ%gﬁ%tg&?i ni s@?ﬁg@eﬂggﬁ F%ﬁl.%?ﬁ%eon?,bgam é%%sia%}tgst nent

of the res Ubbﬁf&iniﬁg%‘éiﬁ d’&ﬁg@@fﬁ@ﬁ 'Hﬁ?}iﬁ’g aUSEn &dntPati6R T the re¥imBoIR] t O
obtain an acrylic polyner reSin enulsion (D) having a concentration of

the resin sebhhsrMUrds wi%42 M Yabhs 2athesampcunding dmewenrefitie at i on
of the resin solid conponent can be neasured according to the foll ow ng
met hod. & weilghe coXpdingagemt GA)iis nepresented pyi weiglitsperednt Aixtés) wheh
acrylic polynmer resin enulsion is put in the al um num cup,  a total

wei ght (Y gyesyfect lie theuessimusolddcomppnentof ghe acrylic palymearrdsinneasur ed.
The al um num cyp. with the resin emulsion_is 20 kept_ at _a tenperature of
105[err] C f @m\ﬂsm(@){ o Theramountcusasl of the ZQ%XIEIH&C%@:‘ §gPW1@W§$ on,

and then coql ed. After thi,s heat, treat ment

h .ot al i.ght (Z f
the al umi nuAPETRRCAAGIRECINE 60 the ATAORRLPE chromitn fon By hutfich-ise ¢ °
Do rat ol | Bhresehted BY REigE DereRhl (Rebe) WiHBRPRR 16 e resibSofid {0

count sl agEHPRALIE R ETARPOLEs PGS O 860 in Tabe

3. In addition, the compounding amount of the alcohol (C) is
represented by weight percent (wt%) with respect to the amount of
chromium ion (B). In Table 2, a mole ratio of the acrylic polymer resin
emulsion (D) is represented as a ratio of carboxyl group : glycidyl group,
15  i.e., (the mole number of carboxyl group) : (the mole number of glycidyl
group), in the acrylic polymer resin emulsion. The pH value of the
chromate containing resin composition is also listed in Table 3.

Subsequenﬂy, this chromate containing resin composition was put
in a gastight enclosure, and kept at 40 °C for 24 hours.

20 [Preparation of Resin-coated Al-Zn Alloy Coated Steel Sheets of
Examples 1-9 and Comparative Examples 1-17] .

As a substrate, a steel sheet having 55% Al-Zn alloy coating layers
on opposite surfaces thereof was used. An amount of the 55 % Al-Zn
alloy coating layer is about 150 g/m?.

25 As listed in Tables 4 and 5, in each of Examples and Comparative
Examples, a required one of the chromate containing resin compositions |

1-19 was applied on the Al-Zn alloy coated steel sheet with a



-17- conpoundi ng anounts, as listed in Tables 2 and 3. In addition, a

20 % " (NH4) 2Cr 4 sol ution was added to the resultant to obtain a
chromat e containing resin conposition having a concentration of the
resin solid conponent of 35 W% In Table 2, the conpoundi ng anmount of
the 5 silane coupling agent (A) is reprd8ented by wei ght percent (w%

W th respect to the resin solid conponent of the acrylic polyner resin

emul sion (D). The am)unt used of the 20 % (NH4) 2Cr X4 sol utlon was
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chromate containing resin conposition is also Iist

Subsequent | goatihgsweiglatref theceadiai film Gindes ichrofiipes conthtidsStH¥ tesin film 2
gastight enclosure, and kept at 40[err]C for 24 hours. 20 [Preparation of

Resi n- coat edreﬁ\alsmsmWnyu@abm &tamel 5Sheet s of Exanpl es 1-9 and

Conpar ati ve_Exanpl es 1-17] - As a substrate, a steel sheet having

55% Al - Zn a[Ewsglua@mn]ng | ayers on opposite surfaces thereof was used.

An anount of th 5a_h% Al -Zn al | oy coating |ayer is about 150 g/nferr].
., 25 As |ist 3&' rqsa:tﬁCés*,mthgrr@sm-cpnt@bAd-Zn atleyrpetedsteetshest ofi ve
¢ Exanpl es q o t he ,chr omat e ,cont ai n| re5| n conpositions
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evaluations 1-9 were performed.
1. Resistance to Chromium Dissolution
The resin-coated Al-Zn alloy coated steel sheet was dipped in
boiling water for 5 minutes. A ratio (o) of the refnéining chromium
15 can be calculated by the following equation: |
a (%) = (Mb/ Ma) x 100,
wherein "Ma" is the chromium content measured before dipping, and
"Mb" is the chromium content measured after dipping. In Tables 4 and
5, the symbol "©" designates that the ratio (o) is 90'% or more. The
20 symbol "O" designates that the ratio (o) is 80 % or more and less than

- 90 %. The symbol "A" designates that the ratio () is 60 % or more

and less than 80 %. The symbol " X" designates that the ratio (a) is
less than 60 %.
2. Alkali Resistance

25 The resin-coated Al-Zn alloy coated steel sheet was dipped in a 1%

NaOH solution at a temperature of 25 °C for 1 hour. Brightness of the
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- 18- predeterm ned amount by use of a roll coater. Then, the applied
film of - the chromate containing resin conposition was dried in a .
hot -air oven at an oven tenperature of 200[err]C for a_required drying
time to obtain the resin-coated Al -Zn alloy coated steel sheet. The
drying time, 5 maxinum substrate terrper]eﬁ'ure nmeasured during the drying
oper ati on, coating weight of the resin filmand a chrom um content in
the resin film are also shown in Tables 4 and 5. [ Eval uati on]

Wth res peCtreE&-bﬁgt%g%Q%g?cﬁgdéd Exé'at&f stilell %l‘le P@stdm%ﬁgﬁfe(f B‘éf re {m&o each

of the Exanples an orma evaluations 1-9

were per f or rgfter dlppln? byrase Y 6616Pd§£él%ﬂc%%@téts°| “ghbcﬁhghtrbess The

resin-coated Al-2zn al Moy coate st eel eet was di ppe i ng wat er

for 5 m nut atiffelenas (AL wak levalhalcdad OTdiNg 16 tﬁé%]l'ﬂo‘*%x@ fﬁ}}xﬁm x 100

cal cul at ed by the follow ng equation:

wher ei n " Ma'criteridie ﬁbm@wmeygt te:ﬁ@é‘é o W*@'%g%@@hﬁ& t@tdth 5. the

is the chrom um cont ent neasure I Ta
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difference (AL) is.20 or more.

10 3. Corrosion Resistance
The resin-coated Al-Zn alloy coated steel sheet was bent to obtain

a test piece according to JIS (Japanese Industrial Standard) G-3312.
That is, as shown in FIG. 1, the test piece has flat portions 10 and a bent
portion 20. © Numeral 30 designates boards each having the same

15 thickness as the resin-coated Al-Zn alloy coated steel sheet, which were
put between the flat portions 10. A salt spray test was performed to the
flat portions of the test piece for 1000 hours and the bent portion for 200
hours acéording to JIS Z-2371. A rust generating ratio (B%), which is
deﬁnéd as a ratio of the total area of white rust and black rust generated

20 on the test piece to the entire area, was measured by visual evaluﬁtion.
In Tables 4 and 5, the symbol "©" designates that no rust is generated.
The symbol "O" designates that the ratio (%) is less than 10 %. The
symbol "A" designates that the ratio (B%) is 10 % or more and less than

30 %.. The symbol " X" designates that the ratio (%) is 30 % or more.
25 4. Paintability
Test (1):



resin-coated Al -Zn alloy coated steel sheet was nmeasured before and

after dipping by use of a color difference neter. The brightness

di fference (AL) waS evaluated according to the follow ng eval uation
criteria. In the Tables 4 and 5, the symbol "[err]" designates that the 5
brightness difference (AL) is |less than 220.The synbol "[err]" designates

t hat the bright ness difference (AL) is 5 or nore and | ess than 10. The
synbol "[err]" designates that the brightness difference (AL) is 10 or nore

i1t eronce (AL) ADIRIRE THE? suelpani des@oﬁééfmﬁ(‘%&it@@?ﬁﬁm e The
b ace. Sﬁiéfﬁmﬁgu@ct?tgﬁ?of@%aﬁﬁﬁﬁﬁEﬁ?ﬁiﬁoé’ﬁéﬁsﬁﬁ?&@?a‘% d'on the resipa;
por ton 20, S4HEHA-Z B @éﬁ%@?ﬁf@% %tgé?#inéihtc“arseassf’%tness |
et &22{?;2”‘? ?éégﬁﬂ.%ﬁ?% ﬂ‘?tf?iap?%ﬁt%ft&&t&lsf%’% rtlgfc(t) Et?:i o
hour s accor G R Y150 130T "fxﬁustfﬁgﬁt%?“{ PRBA A BRIk cfbftie fhibn <

defined as gdzatdARYZd 880 ﬁ%(ﬂte&rs%éeloghé@t' te rust and bl ack rust generat ed

20 on the test piece to e entire area, was rreasured by vi sual
eval uation. Test ): Tables 4 and 5, the symbol "[err]" designates that no
rust i s generated. The synbol "O' designates that the ratio ([err]%

i's less than 10 X cdlifsetting type acrylic paint ("TILELAC + EMA"
manufactured by Nippon Paint Co., Ltd.) was applied on the resin-

10 coated Al-Zn etlloy coated steel sheet such that a coating thickness after
drying is about 100 um. Then, the drying treatment was performed at
room temperature for 24 hours to obtain a painting on the resin-coated
Al-Zn alloy coated steel sheet.

Test (3):

15 A cold-setting type urethane paint ("POLY UREMIGHTYLAC"
manufactured by Nippon Paint Co., Ltd.) was applied on the resin-
coated Al-Zn alloy coated steel sheet such that a coating thickness after
drying is about 40 pm. Then, the drying treatment was performed at
room temperature for 24 hours to obtain a painting on the resin-coated

"~ 20 Al-Zn alloy coated steel sheet.
With respect to each of the paintings, 100 square cuts were formed
in the painting to obtain 100 square blocks each having a side of 1 mm.
Then, an adhesive tape was put on thé 100 square blocks of the painting.
After the adhesive tape was peeled off from the painting, the number of

25 the remaining blocks of the painting on the resin-coated Al-Zn alloy

coated steel sheet was counted. In the Tables 4 and 5, the symbol "O"
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synbol "[err]" designates that the ratio'([err]% Is 10 % or nore and | ess

t han 30 % The synbol "X designates that the ratio ([err]% is 30 %
or nore. 25 4. Paintability Test (1): ..
- 20- A baki ng-type nel am ne al kyd paint ("DELI CON 700"

manuf act ured by Dai N ppon Toryo Co., Lt€Ir was applied on the resin-
coated Al -Zn all oy coated steel sheet such that a coating thickness after
drying is about 30 [err]m Then, a baking treatnent was perfornmed at a 5

tenmperature pof. 13 [ for 20 1 es to.obta pai {fA Ng QN the.resin--
conted Al oo sapting RhofberREHIE Fedifiirb osks R 160." 1 it

X ppon: Pt e Ol GesiEds aBe Lt hoBbbof e rEbining bR SR B o
coated steel sheet ch t hat coat | ng thickness after dryi ng_.i s about
100 [err]m T3ngR ofHtaSR ng eﬁfrﬁbﬁi’ @é_%@ig@aﬁ%aﬁa@t the numbesof the
tenperature for ;24 hours to obtain a painting on the rlesi n-coa:t'ed'

Al -Zn al | oy resining btes¢kssicwtithin a range of &) to 89. The sxmbob“selting type

ur et hane paint (" POLY, UREM GHTYLAC' manuf act ured by N ppon Paint Co.,
Ltd.) wa8 aglesignates thatthenumber of thairemamingblodksyisdess thias @kl sheet
such that a _cqatjing thi ckness after drying is about 40 [err]m Then,
the drying tsrgg@ ingRRItYer f or ned at roomtenperature for 24 hours to

obtain a painting O fmiss Was Batotmed fo a Bsfindet Klihg s ffeth SFe!

1500 m and made of the resin-coated Al-Zn alloy coated steel of each of
Examples and Comparative Exémples at a feeding speed of 50 m/min, so

10 that a rolled article 1 having a height (h1) of 130 mm and a width (h2)
of 550 mm was obtained, as shown in FIG. 2.  After the roll forming,
the presence or absence of fine metal particles on the roll used was
checked, and also the appearance of the rolled article 1 was checked by
visual inspection. Next, another roll forming was performed to a

15 white-painted galvanized steel sheet by use of the same roll to obtain a
rolled article. A degree of contamination on the rolled article of the
galvanized steel sheet was checked. The rollformability was evaluated
according to the following evaluation criteria. In Tables 4 and 5, the
symbol "O" designates that there was no fine metal particle adhered on

20 the roll, the appearance of the rolled article 1 was good, and there was

no contamination on the rolled article of the galvanized steel sheet.
The symbol "A" designates that there were some metal particles

adhered on the roll, metal marks appeared on the corner portion of the

rolled article 1, and there was a slight amount of contamination on the
25 rolled article of the galvanized steel sheet. The symbol " X" designates

that the metal particles were baked on the roll, unevenness of a surface



-Wth respect to each of the paintings, 100 square cuts were forned I n
the painting to ©btain 100 square bl ocks each having a side of 1 mm

Then, an adhesive tape was put on the 100 square bl ocks of the painting.
After the adhesive tape was peeled off fromthe painting, the nunber of 25
the remai ning bl ocks of the painting on 2% resin-coated Al -Zn all oy
coated steel sheet was counted. In the Tables 4 and 5, the synbol "[err]"
-21- designates that the nunber of the renmining blocks is 100. The
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having a | en m an e of the resin-coated Al -Zn all oy
coat ed Stee|6.0$p6ﬁWieRfability Exanpl es and Conparative Exanples at a feeding
speed of 50 minmn, so 10 that a rolled article 1 having a height (hl) of
130 nm ad a wi dAhcohfihuous setidsSépotveidingltiest new, pafoshedron thé lresin?-
After the roll form ng, the presence or absence of fine netal particles
on the rol | coatddwdbZn alloyadated steel sheat uriderahpdallowmgtonditiont | ed
article 1 was checked b vi sual inspection. Next, another roll form ng
was per f or merassuee for Eimtr@dpai nt e809kgfani zed steel sheet by use of the

same roll t tain rolled article. A degree of contam nation on the
rolled arti %qétng ﬁﬁlrrent:gm vani zeé kfeel sheet was checked. The

4! ol I'f or mabi |¢{1¥re\ﬁ@i’aes\§?rlléj 8. 12 Hz (0.2 second)

10 Electrode Shape: Dome-type
A spot welding cycle comprises pressing the electrode against a

spot on the resin-coated Al-Zn alloy coated steel sheet under the above
condition. The next spot welding cycle was performed on another spot
on the resin-coated Al-Zn alloy coated steel sheet. The spot welding

- 15 cycle was repeated until the current becomes unstable due to a damage
of the electrode. The spot weldability was evaluated by the number of
spots counted until the spot-welding cycle is stopped. In the Tables 4
and 5, the symbol "©" designates that the number of spots is 1500 or |
more. The symbol "O" designates that the number of spots is 1000 or

20 more and less than 1500. The syinbol "A" designates that the number

of spots is 500 or more and less than 1000. The symbol " X."
designates that the number of spots is less than 500.
7. Visual Inspection
Whether the beautiful appearance (spangle) of the substrate, i.e.,
25 the Al-Zn alloy coated steel sheet, can be observed through the resin

film was checked. Hue of the appearance of the resin-coated Al-Zn



according to the follow ng evaluation criteria. In Tables 4 and 5, the
synbol "O' designates that there was no fine netal particle adhered on 20
the roll, the appearance of the rolled article 1 was good, and there was

no contam nation on the rolled article of the galvanized steel sheet.

The synbol "A" designates that there wer®8one netal particles adher ed
on the roll, nmetal nmarks appeared on the corner portion of the roll ed
article 1, and there was a slight anmount of contami nation on the 25 rolled
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observe the beautiful spangle through the resin film, and the hue of the
10 résin—coated Al-Zn alloy coated steel sheet is yellow as compared with
the hue of the substrate. The symbol " X" designates that the beautiful
spangle can not be observed through the resin film, and the hue of the

resin-coated Al-Zn alloy coated steel sheet is apparent yellow as

compared with the hue of the substrate.

15 8. Emulsior_l Stability of Chromate Containing Resin Composition

After the chromate containing resih composition used in each of

Examples and Comparative Examples was kept at 40 °C for 24 hours,
the emulsion stability was evaluated according to the following
evaluation criteria. In Tables 4 and 5, the symbol "©" des‘ignates.that

20 there was no change in the viscosity of the chromate containing resin
composition. The symbol "O" designates that the viscosity of the
chromate containing resin composition slightly increased. The symbol
"A" designates that the viscosity of the chromate containing resin
composition increased. The symbol " X" designates the occurrence of

25  gelation.

9. Mechanical Stability of Chromate Containing Resin Composition
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spots counted until the spot-welding cycle is stopped. In the Tables 4
and 5, the synbol "[err]" designates that the nunber of spots is 1500 or
nore. The synbol "[err]" designates that the nunber of spots is 1000 or 20

nore and | ess than 1500. The synbol "A" designates that the nunber of
spots is 500 or nore and | ess than 1000..9%be synbol X" desi gnat es t hat
the nunber of spots is |ess than 500. 7. Visual Inspection

Whet.her the beautiful appearance (spangle) of the substrate, i.e., 25 the
Al -Zn all oy coated steel sheet, can be observed through the resin film
was checked. Huelbe chiemaipseniaungiresi composition; wsedain gach of

-23- Erz;lloy coat steel sheet was conpared with the hue o{, t he
substrate. ample mparative Bxamplespiasnuiina ceatsrgpan Ssioamatrollhe

L B oS AR L ML [
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The symbol 3| f {las ﬁfriﬁt'eﬁf'ﬁi aditdition! A&t thd Samidlfinded a urethﬁﬁﬁgr ve the

beauti ful spangle through the resin film and the hue of the

2 o it it skt gn s s 0w Copinepmagtoe)
and rotated in the reverse direction. A rotation speed of the Cr-plated
pickup roll 4 is 20 m/min. A rotation speed of the urethane application

10 roll Sis 1 m/min. A gap between the Cr-plated pickup roll 4 and the
urethane application roll 5 was adjusted as narrow as possible. In
addition, a heater 6 was arranged under the coater pan 3 to keep the-
chromate containing resin composition 2 at 40 °C in the coater pan 3.

The above procedure was continued for 2 hours, and then the

15 mechanical stability was evaluated according to the following evaluation
criteria. In Tables 4 and 5, the symbol "©" designates that there was
no occurrence of a film-like adherent of the chromate containing resin
composition on the respective roll. | The symbol " X" designates the
occurrence of the film-like adherent of the chromate containing resin

20 composition on the respective roll.

As understood from the results shown in Tables 4 and 5, the resin-
coated Al-Zn alloy coated steel sheets of Examples 1 to 9 are excellent
in the resistance to chromium dissolution, alkali resistance, corrosion
resistance, paintability, rollformability and the weldability, and also

25 provides the beautiful appearance (spangle) of the- substrate, i.e., the Al-
Zn alloy coated steel sheet through the resin film. In addition, the

chromate containing resin compositions used in these Examples are



spangl e can not be observed through the resin film and the hue of the
resin-coated Al-Zn alloy coated steel sheet is apparent yellow as
conpared with the hue of the substrate. 15 8. Emulsion Stability of

Chromat e Contai ning Resin Conposition After the chromate _
contai ning resin conposition used in eac®5of Exanpl es and Conparative
Exanpl es was kept at 40[err]C for 24 hours, the enul sion stability was
eval uated according to the foll owi ng- eval uation criteria. In Tabl eﬁ 4
and 5, the nﬂﬂ% h{kecr ﬂ?ﬁp e
vi scosity O%&Bﬁg%&ﬁ%ﬁg ee con gﬁ%ﬁﬁégilf}g%@&e corlrlgos |onb q@%‘ﬁ‘bﬁt
"[err]" desicgansfsthd 8kldtigh.vi scosity of the chromate containing resin
conposi tion sl |5%S gncreased The synbol "A" designates that the
viscosity of t helncﬁaﬂtmilar Oﬂﬁbélthe%s{rﬁ-‘ébﬁted Al- Zﬁrmrzsy bbﬁfbd SledatRdts The
synbol " X " designates the occurrence of 25 gel ati on. . Mechani cal

Stability obf(EKamEﬂes Cahsatisfynth&eenditionmthat theomole ratio of carbox 1
- 24- e chromate containing resin conposition used in each of

Exanpl es5 angrasppglyeidyé muppneﬂla/wyybw polymer pedinremulsidnfisrwithinla
coater, as shown in FIG -plated pickup roll 4 was _
arranged suémgﬁﬁlaqavt@ﬁ-@orthﬂﬁrﬂ)dﬂ ited f@ﬂmrmprw&&qgmqsmnl s 5

i mmersed in the chromate cont |n1tﬂg resin copmposition ip the coater pan

3, it was rEesifERCGEARCampAter gHithahe: gasesahExample %uam Hapehromate
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10 containing resin compositions used in Examples 1-6 provide further
improved mechanical stability and emulsion stability than the chromate
containing resin composition No. 5 used in Example 8, which has the
mole number of glycidyl group larger than 3.0.
In addition, since the resin-coated Al-Zn alloy coated steel sheets
15 of Examples 1-6 satisfy the condition that the amount of the chromium
ion in the chromate containing resin composition is within a range of 0.5
to 2.0 wt% with respect to the resin solid component in the acrylic
polymer resin emulsion, they exhibited further improved corrosion
resistance than the case of Example 9 using the chromate containing
20 resin composition No. 6 with the amount of chromium ion smaller than
0.5 wt%.
The results of Examples 1 and 2 suggest that better performance,
i.e., better corrosion resistance at the bent portion, is obtained on
Example 1 using the drying temperature of 120 °C than Example 2 using
25 the drying temperature of 60 °C.
In Comparative Example 1, since the amount of the resin film is

smaller than the defined range in the present invention, i.e., 0.5 to 3.0



- 0.3 to 3. 0

10 roll 5is 1 mmn. A gap between the Cr-plated pickup roll 4 and the _
uret hane application roll 5 was adjusted as narrow as possible. In
addition, a heater 6 was arranged under the coater pan 3 to keep the
chromate containing resin conposition 2 at 40 [err]C in the coater pan 3.
The above procedure was continued for 2-2@urs, and then the 15 nechani cal
stability was eval uated according to the foll ow ng eval uation criteria.
In Tables 4 and 5, the synmbol "" designates that there was
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all oy coated steel sheet through the resin fil I'n ad tion
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- 25- excellent in the emulsion stability and the mechani cal
; stability wefimed range inaheiprgsemteimemioni.e., 5 to 50 mg/m?par@hablear, since
i the resin-coated Al -Zn alloy coated steel sheet s of Exanples 1-6
. satisfy t hé’%ﬁfﬂf}’ﬁ |tbﬂ appgaranee abithe resimocoatechAleZnlalldy coatedstegl y](c:l (iyl
group in th acr c polymer resin ermIS|on|s within a range o
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.of . Exa 7 us
conpar gd w rt"o}nr}%rﬁ 4811 in the resin %lm is lar er t an t e fe ned range in the

present invention.

In Comparative Example 5 using the chromate containing resin
composition No. 8, the paintability in the tests (1) and (2) was not
sufficient, and the mechanical stability was poor because the acid value

15 of the acrylic polymer resin emulsion is smaller than the defined range
in the present invention, 10 to 60. On the contrary, in Comparative
Exarriple 6 using the chromate containing resin composition No. 9, the
alkali resistance was poor because the acid value of the acrylic polymer
resin emulsion is larger than the defined range in the present invention.

20 In Comparative Example 7 using the chromate containing resin
composition No. 10, the gelation of the chromate containing resin
composition occurred because a silane coupling agent haviné no amino
group was used. Asa result, the resin-coated Al-Zn alloy coated steel
sheet of Comparative Example 7 could not be produced, and therefore

25 the above evaluations were not performed.

In Comparative Example 8 using the chromate containing resin

composition No. 11, since the silane coupling agent was not
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containing resin conposition No. 4 with the nple nunber of glycidyl
group smaller than 0.3. In addition, it is confirned that the chromate 10
containing resin conpositions used in Exanples 1-6 provide further_
i mproved nechanical stability and enulsion stability than the chromate
contai ning resin conposition No. 5 used-R#-Exanple 8, which has the _
nmol e nunber of glycidyl group |arger than 3.0. " In addition, since
the resin-coated Al -Zn alloy coated steel sheets 15 of Exanples 1h6
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drying tenperature of 60[err]C. I'n Conparative Exanple 1, since

the anount wit%.he Orshe othérhaad, in Combheativé Bxanipledtdiuzedgrthege in the
present invention, i.e., 0.5to0 3.0 . - o

- 26- chyothete tontdinirg kedin cempositior Nool 3 otfieogelatiorsbéthe, and t he
wel dability deterigrated. On the other hand, in Conparative Exanple 2,
t he verhramate gontaining resisccorposittomosenrrest betausecttion filmis

| arger than t he defi ned rgggg i'P the present inyention. 5 In

Conpar at i veC@mpaNnding ameuphp anescaupling agens s dacgesthan the

10 defined range in the present invention. As a result, the resin-coated Al-
Zn alloy coated steel sheet of Comparative Example 10 could not be
produced, and therefore the above evaluations were not performed.

In Comparative Example 11 using the chromate containing resin
composition No. 14, the resistance to chromium dissolution and the

15  corrosion resistance were poor because pentaerythritol of a tetravalent
alcohol was used as the alcohol.

In Comparative Example 12 using the chromate containing resin
composition No. 15, the resistance to chromiﬁm dissolution was not
sufficient because the compounding amount of the alcohol is smaller

20 than the defined range in the preéent invention, i.e., 25 to 150 wt%. On
the contrary, in Comparative Example 13 using the chromate containing
resin composition No. 16, the gelation of the chromium contéining resin
composition occurred because the compounding amount of the alcohol is
larger than the defined range in the present invention. As a result, the

25  resin-coated Al-Zn alloy coated steel sheet of Comparative Example 13
could not be produced, and therefore the above evaluations were not

performed.



because the amount of chromumion in the resin filmis smaller than the
defined range in the present invention, i.e., 5to 50 ng/nferr]. On the
contrary, the appearance of the resin-coated Al -Zn al Loy coated steel
sheet of Conparative Exanple 4 deteriorated because the anmount of 10
chromiumion in the resin filmis |arger-28han the defined range in the
present invention. In Conparative Exanple 5 using the chromate
containing resin conposition No. 8, the paintability in the tests (1)

ﬁggaﬁ?ﬁ ?EZ hoi J%QPHE%J@W’%TEE%R@@%@‘P Belfis En chRbmaté Gontaiting ;fgf)"ﬁﬁa' er
t

contrary, | GoRosiARAMNo. 17, STid P pREVAlud BYRE BRomtle duliinit: 165 osi

conposi tion cU?thc%mbﬁhels small@t (2anh tﬁéﬂeﬁr?é&ff‘alﬁé ﬂf’% Ppgériﬁ‘#siﬁvte figic! d

val ue of the acrylic polyner resin enu han efined

range in theepresed, theveduction RAction of BhfSRaARIdY Pagﬁ?ﬂi‘flfigﬁcéfﬁéﬂ Ngothe

chromate containing resin conposition No. 10, the

- chronat es cothat thiengiscesity of thecehianate oonRiaiig eskileatposition |1ﬁ81%ased
coupl i ng agent having no am no group was used. As a result, the

resi n- coat edsph rgsuls) theymechiandcalt stability oﬁﬂwbhotbnﬁ@emeneam\rﬁgﬁ&éim e 7
coul d not be produced, and therefore 25 the above eval uati ons were not

per f or med. COMPOSItioN Wagpaess atOndhexconiraryg insComparativierBrampledts ai ni ng
resin conposi.tion No. 11, since the silane c¢coupling agent was not

- 27- usiig e ﬁomﬁrecgatmz%g resip crmposiion o. 18 In

o e B8 RGPS G S S

10 ‘because the pH value of the chromate containing resin composition is

larger than the defined range in the present invention.

In each of Comparative Examples 16 and 17, the resin film was
formed by use of a resin composition containing hexavalent chromium
in a water-base resin having an acid value of 10 to 200. Since both of

15 silane coﬁpling agent and alcohol were not compounded to prepare the
resin composition, and no glycidyl group was contained in the resin
composition, the paintability, corrosion resistance, alkali resistance, and

the resistance to chromium dissolution were not sufficient.
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sufficient because the conpoundi ng anount of t'he silane coupling agent

5
is smaller tthan the defined range in the present invention, i.e., 0.51to0
3.0 W% On the other hand, in Corrparatlve Exanpl e 10 using the
chromate containing resin conmposition Ne29413, the gel ation of the
chromate containing resin conposition occurred because the conmpoundi ng
anount of the silane coupling agent is larger than the 10 defined range in
the present invention As a resyl the resin-coated Al - Zn all oy
coat ed steel sheet |of ' e |19 douj df npt| be roduced, and
t herefore the gboveg eval uat Qer|f : IIn
Conparative Exarrple__g e |cgntjai|ni|ng| riesj n conposi tion
No. 14, the registqmg N0 & Birs| b kel Ao | ©p&| 0si on
resistance vere m@odfy g6t < P v bRt © al cohol
was used as thegal daf nyarlatfi Exjanpl e [L2| usi ng the
chromate contailrsng @ N [Ng. hie Iresi gt an¢e to
chr oni um di ssol|&i qne ijent |bg e cofrppundi ng anount
of the al cohol |ig SoEL? efli de iin khe present
invention, i.e|m29 to, hg don in Cohphr ati ve Exanpl e
13 using the chrgngt e & i n qon No.| 1B, |t he gel ation
of the chrom uma:ontai"é R 8| I sfalise the
conpoundi ng anduiht |GE %gg L%E‘LQ ®¢d range in
the present inJehti|éh.g 3Ire ed Al -knlal | oy coat ed
st eel sheet of |@ngae cqul produged, and
therefore the ghdovd R [
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conposition No. 17, since the pH value of the chromate containing resin
conposition is smaller -than the defined range in the present invention,
i.e., 7to 9, the reduction reaction of chromumion rapidly proceeded, so
5 that the viscosity of the chromate cogfai ning resin conposition

I ncr eased. As a result, the nechanical stability of the chromate
containing resin conposition was poor. On the contrary, in Conparative
Exanpl e 15 usi ng the chromate containing resin conposition No. 18, the

rol I formability, alkali resistance and the corrosion resistance were poor

10 because the pH value ¢f [tfe [chfofraf e[ conifainifnd rles n[ cpmpogitlion is

| arger than the defing¢dpfange [i n thel pfesent {i pvent|i dn. . I n each
of Conparative Exanmpl ¢ gb and 17, the}resin{fill m vas fpried hy use of
a resin conposition co’i%g_;’rcqi rrg) wj @ _ad:_eq:gltqcrm@m:Lm 0| O(iP| Q| whkgr-ibase
resin having an a¢id V@ @@ 9fY| o o pop| S e e | big R i 13| — N[ @€ [coupl i ng
agent and al cohol vvereg‘\ét ¢orpgunded fofpfepare |the | F esi n gorposi tion,
and no gl ycidyl gfoup \g&ﬁ contfai|ned | njthe{résijn comppsttion, [the

pai ntability, corfosi gr—+¢sistHanree—pkal—+e¢sHstareg—@an Hhe

resi stance to chr¢m um di §sq@l Jtijonf werg hot sufifijcifent . : - 29-

[err]

silane coupling agent (A)

N-B(aminoethyl)y-aminopropyl triethoxy silane

y-aminopropyl trimethoxy silane
y-aminopropyl trimethoxy silane
y-aminopropyl triethoxy silane

N-B(aminoethyl)y-aminopropyl triethoxy silane
y-aminopropyl triethoxy silane

N-B(aminoethyl)y-aminopropyl triethoxy silane

y-aminopropyl trimethoxy silane
y-aminopropyl triethoxy silane
y-glycidoxy propyl trimethoxy silane
y-aminopropyl triethoxy silane
y-aminopropyl triethoxy silane
y-aminopropyl trimethoxy silane
y-aminopropyl trimethoxy silane
y-aminopropyl trimethoxy silane
v-aminopropyl trimethoxy silane
y-aminopropyl trimethoxy silane
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[err] What is claimed is: 1. Aresin-coated Al -Zn

all oy coated steel sheet, which is conposed of an Al -Zn alloy coated
steel sheet as a substrate and a resin filmforned 5 on said substrate by
use of a chromate containing resin conposgjtion, and produced by the

steps of: conpoundi ng (A) a silane ©®dpling agent having am no group,

(B) chromumion, and (C) at |east one al cohol selected fromthe group
consisting of trihydric al cohol and di hydric al cohol having the nunber 10
of carbon of 2 to 3 into (D) an acrylic polyner resin enulsion including
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car boxyl group and gl ycidyl group and having an acid value of 10 to 60;
adjusting a pH of the resultant mxture within a pHrange of 7 to 9 to

obtain said chromate containing resin conmposition,; " applying said
chromate containing resin conposition on said substrate tot5—forman
applied film and drying said applied4filmto o

wherei n a conpoundi ng anmount of said silane couplin “m

bRy

within a range of 0.5 to 3.0 w%w th respect to a resine

conponent o | -yl ig.polynmer resin enmulsion (D), a conpoundi ng
anount of séﬁilggﬁscg%ﬁ%ﬁi s wthin a range of 25 to 150 wt%w th
respect to the chromumion, an anount of said resin filmis
within a range of 0.5 to 3.0 g/nferr], and a content of the

ch e | o (Blodi- L AT I Lot 10, 15, o loBp et

as set fortlani Al-Zallod, coatedteekiliedt 494 Substrate ahdearéinilm oHhed
glycidyl group in said acrylic ~ polynmer resin emulsion (D) is 1. 0.3 to

3.0. 55  on3saidisubstrite-byonsedf Al elrombtoyontainhitg se¢sial carhpeositionsand
forth in claim1, wherein an amount of the chromumion (B) in said
chromat e copraduced by ther steps afonposition is within a range of 0.5 to 2.0
\r/\’teos/(i) \rln\“err:rulr gzgalcl%qg}rfl)ditn%e(A) a srileasriencggll){iggcggng)n%nhean\;ingarfl?rilg g?glrl%l)l, I(l%)IOOI et
chromium ion, and (C) at least one alcohol selected from the group
consisting of trihydric alcohol and dihydric alcohol having the number
10 of carbon of 2 to 3 into (D) an acrylic polymer resin emulsion including
carboxyl group and glycidyl group and having an acid value of 10 to 60;
adjusting a pH of the resultant mixture within a pH range of 7 to 9 to
obtain said chromate containing resin composition;
applying said chromate containing resin composition on said substrate to
15 form an applied film; and
drying said applied film to obtain said resin film,
wherein a compounding amount of said silane coupling agent (A)
is within a range of 0.5 to 3.0 wt% with respect to a resin solid
component of said acrylic polymer resin emulsion (D),
20 a compounding amount of .said alcohol (C) is within a range of 25
to 150 wt% with respect to the chromium ion,
an amount of said resin film is within a range of 0.5 to 3.0 g/m?,
and

a content of the chromium ion (B) in said resin film is within a

25 range of 5 to 50 mg/m>.



10 4. The resin-coated Al-Zn all oy coated steel sheet as set forth in

claim 2, wherein an anmount of the chrom um i en~<(By—n——saie—ehronate

cont ai ni ng resin conposition is wthin a rang Obowi th
respect to the 15 resin solid corrponent of sai d aﬁmﬂ II l? HI sin
emul sion (D).

2. The resin-coated Al-Zn alloy coated steel sheet as set forth in claim 1,
wherein a mole ratio of carboxyl group : glycidyl group in said acrylic

polymer resin emulsion (D) is 1: 0.3 to 3.0.

5
3. The resin-coated Al-Zn alloy coated steel sheet as set forth in claim 1,
wherein an amount of the chromium ion (B) in said chromate containing
resin composition is within a range 6f 0.5 to 2.0 wt% with respect to the
resin solid component of said acrylic polymér resin emulsion (D).
10

4. The resin-coated Al-Zn alloy coated steel sheet as set forth in claim 2,
wherein an amount of the chromium ion (B) in said chromate containing
resin composition is within a range 0of 0.5 t0 2.0 % with respect to the

15 resin solid component of said acrylic polymer resin emulsion (D).



