*159159* - 1 - DESCRIPTI ON SURFACE- TREATED METAL SHEETS W TH EXCELLENT
PRESS GALLI NG RESI STANCE AND HANDLEABI LI TY, 5. AND PROCESS FOR THEI R
MANUFACTURE mmﬂmmeHMWMWeld The present invention relates to
sukface-treat!ddl eets suitable for use in autonobil es, Nsotgdhel d
10 el ectric appl i-aages, construction materilaks and the |i ke, which exhibit
not only excellent performance such as corrosion resistance, adhesion and
wel dability, but also excellent press aIIingoresistance and

handl eability, as well as a process PESCRAEA T Otanuf act ure and aqueous 15
organi c/inorgani c conpound paints with which the surface- treated netal

sheets can be o V, i,0 h e
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appl i ances, construction nat cRESISTANGE Af 2 htEh exhibit not only
excel l ent performance such ggp SUIIEES RfQSE&h&ﬂﬁﬂﬂFﬁ@ﬁ@@ﬁon and

wel dability, but also excellent press galling resistance and continuous
sliding wear resistance, as well as a process for their manufacture and

aqueous organi c/rienbngaail cFtehdound paints 25 with which the

surface-treated netahyg hgme&@raxhﬁentqwnalraqqtezheol GYERAL N dddda furt her
relates to surface- trea h bl

sheets suita aut iles,
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i nproving the %&%heﬁéxé c0|$Pé éﬂﬁéﬂ@é?ﬁ%n% bhk?grﬁgé&?ac nes? or |oad
col | apse durlngcmrkpﬁgoofr€ﬂ43%¢nﬂﬁé;34%ﬂ§lpﬁhﬁ6ﬁtWﬁbdgblbéﬁérdfﬁbﬁﬂép
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pressin Back d Art - S
as Z|hcgele2§rg&% edsgﬁeBFOE%%% ?P%ﬁr E%% aﬁFBrga£§ §%§ éhgﬁ;Zt:UCh

devel opedl6o t hicsgdatie/havegsren menﬂqdeS@dnﬁérWlhbugéh©mdt%§eﬁﬁqﬁ49e'

appl i ances, CONSLidELORCHR] Cohddss carncmBRbaligeBar (s and the Iike. Most
of such steel sheets are chropmate-tr ate 3 %hogghate treat ed fg{ t he
e4f&°Eo Th

purpose of i nprovi ngh€orPBERBFCH eS15Hh Hhestonte

metal sheets suitable for use in automoblles, household

electric appliances, construction materials and the like,

20 which exhibit not only excellent performance such as
corrosion resistance, adhesion and weldability, but also
excellent press galling resistance and continuous sliding
wear resistance, as well as a process for their
manufacture and aqueous organic/inorganic compound paints

25 with which the surface-treated metal sheets can be
obtained.

The invention still further relates to surface-
treated metal sheets suitable for use in automobiles,
househgzé\electric appliances, construction materials and

30 the like,&which exhibit excellent performance such as
corrosion resistance, adhesion and weldability and
maintain press galling resistance, while improving the
problems of coil smashing due to winding slackness or
load collapse during piling of cut shéets, and inhibiting

35 generation\of adhesive residue produced by shedding of
lubricantsgfrom films during pressing.
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Furthernore, with the recent increase in coating- free applications for the
pur pose of step reduction and 10 cost reduction, particularly in the

el ectric appliance industry, a higher |evel of performance is being
dermanded for the quality of the surface outer appearance of steel sheets,
i ncluding not only corrosion resistance an@ -coating adhesion, but also
galling resistance, 15 fingerprint resistance and susceptibility to

di scol orati on due tosco densgtlon % ttgp% In order to,neet the
per f or mance requir ed By *2E8RETRRTS &E FR98 BBeh*BRvel oped coat ed

metal sheets haliengropéetad se$ellQh&&ﬁt(mn@amu@ccbnpedmn pléved 2xaul

chromate-treate l :EXPJP ned
Pat ent Publlcat%o% ?E Ee§%§§%eéh&§i§bffq%ﬁ%xi ETSH wiﬁ ?ge?g di scl osed a
producti on procé$ssehgldsaleabsie rarkkpnaesel C§ﬁéét’-’§CW‘—Pﬁ e BlRLS ¢

per formance Sucfau@e%m@%n@stpaﬁtée§m<$tﬂré:a.1adaad f Mager EEI BlicR5st 681 sdruss

wherein on a chronat coa In Iat d st shee or med_an
organi ¢ conpound™f Bpééﬁrgﬁg eﬁﬁhéﬁfﬁfhfﬁ c&F %Fs toﬁa}??cRHEﬁ%§e
colloid sol to af 1mqmeamsgocgan®sl¢nﬁﬁes1shﬂmanesedUneaamngeddﬁQﬁxﬂﬂ

Publ i cation (Kokai) Mgrthggm§r§94§§tﬂJéﬁé“f%c%%48§hcgb§§b0§§5c5%@&§§J) g/ ne
dry wei ght cover?%F of alnt cggﬁr|5|n | i ca_and

| ass
transition point gprﬂlﬂ B8PS h Theyi é%?@dOf ﬁtﬁﬁ 5ﬁ§%%ﬁ%°?é§vﬁ
after chronatin@cmmeabuantlon apazt iz lzaslad ipl ahededteekrishapplidkicso,

Japanese Unexam, Pat e I 2
(Jg-A-3 28386) glsclggésgaﬂﬁagg?cg%ﬂ%e CO&%@?% %egP 2ee§ég% aﬁ?ﬂqufd
0.5-4.0 g/ n2 dryakeitdrt qesvétiget othe ﬁ}bﬁfmcec@wﬁﬁrs?ﬁgearencea%o%aﬁ

pol yet hyl ene resdneedd Iat:h@alhgbmwacmy Hrires iohr @8BLEBEnté eaidrent on a
zinc el ectropl ated steel . sheet. |n or nmeet consyumer dermand requiring

strong galling 58 §@aﬁ88es§ﬂﬁh %%tp?¥§; Q%;l&§§lfﬁfﬁs fR&fe have 5 also
been develléped duimrfgReprintaredistarte sirabtss sgiepht ibApidyetol ubricati ve

properties by adgdiddaBrakisal hde w%ms%ttlgn%ga%@tih ms. For exanple,
i n Japanese Unexam ned Patent Publicat 37 (JP-A-

6-173037) there is di*fScP3888 5°sPeet 4#%?Wa§°f0rFEB?F%§ Phg film
obt ai ned by addeqrﬁﬂwewcdeanddpot?@¢%fﬁ¢¥e\M%@ntdeaﬁlephér¢@3¥%# -ng[Fl

urethane resin %&QO&V:LEES!; eciye ﬁ@.@lf}f”%lé%ddb§§59§§dcbxﬂ pJGRANES8ns
Exam ned Patent Publication 14191 P- A-4 1419%%? rOV|des a

15 sheet Wth arPfefdePrane- Béfga ‘g%)]fa‘iﬁq' 5 Fﬁ8| udfRg €

resi st ance, coabiagpmmﬂheﬁmam;nédnggmgnurﬂubllcatlon (Kokai) No. 4- 14191
(JP-A-4-14191) there is disclosed a production process
for surface-treated steel sheets with improved
performance such as corrosion resistance and fingerprint

25 resistance, wherein on a chromate coating-plated steel
sheet there is formed an organic compound film prepared
by adding a specific fine particulate colloid sol to an
agueous organic resin,

Japanese Unexamined Patent Publication (Kokai) No.

30 3-39485 (JP-A-3-39485) discloses 0.3-3.0 g/m® dry weight
coverage of a paint comprising silica and a wax with a

glass transition point (Tg) of 40°C or higher dispersed
in an aqueous resin, after chromating treatment on a
zinc-based plated steel sheet. Also, Japanese Unexamined

35 Patent Publication (Kokai) No. 3-28380 (JP-A-3-28380)
discloses a lubricative coated steel sheet obtained by
0.5-4.0 g/m® dry weight coverage of a paint comprising a



resi stance and susceptibility to discoloration, and it is currently being
utilized as one of the major materials for household electrical

appl i ances. However, even such 20 surface-treated steel sheets coated with
organic filnms sonetimes exhibit scratching during handling, galling

during press working, abrasion during predgdct transport, and the like. In
. contrast, the techniques di scl osed in Japanese 25 Unexam ned Patent

Publ i cati on (Koka|£ ~ 3-39485 (JP- A- 3-39485) and Japapese Unexamni ned

Pat ent Publ i cat €8/ °(K6R§?§ ROLYSPRe FPPIA- 3298386 ORX N BPT ISR ow degree
of such gal | i ngadgeirnghpoessi N@riddrgmdntabnasi @mncv\bnéetrweattmmu

disclosed | n Jagangse Ubgxaped PRt a0 RUBL! Gatiag LEQkaldndite by 73037

(JP-A-6-173037) excel ress galll resistance_even un ere
wor ki ng such asgpdéssgfeﬁﬁiﬁgaHQEMeﬂt W@s@reﬁﬁef@F@éblléﬁbett%%W¥é@@@

produced by theatleehabeaeéedw@;b@&esimfracel&@@aeee bgey ani nesk Lak e
Publ i cati on (Ko

JP- U d
Pat ent PubI|caﬁ98ﬁ°(R8ng?riﬁat%y3f %ﬁ%ﬁeﬂ g §§éb?§§ﬁzng%ég%£Lne
Unexani ned Pat enubPubkhtat tonofdmiix )fiNms .6 Fof exZBOIF, (IP-Pa@RNEE3037)

Siide easily angaleniREnehOEEn ?xg@ﬁcaatt%nw kBkHE‘?b{\ISW‘SsQi?%’j'} G/l ng

due to w ndi ng slac ness apse during g cut s
The nmeasures cuﬁréﬁﬁp97énﬁh6?%dl$rﬁ%ﬁQﬂQSQFoaa§6P81tﬁEgé SWb?%H?enB i ncl ude

Ian(rjeatSI ngot he tl%'bi‘hl@atglfi@' ﬂglﬁocblbﬁ/ﬂrﬂi& uyE,adaadgl emeaﬁu agd t el yalrdfem of
ands to prevent coil _slackness. a ackin i j or
obj ect of the préfekf apnegﬁ?foﬁsY%f urg%%g Fen%gpér néndﬁgépa

corrosion 10 rewsisshance, adhesion and meldablllty, and mai ntain press

gal I ing resistance, Wﬂb' %ebHRE&Hé rwlédl%d@dob.lne@apeﬁesel txaxﬁﬂiﬁé&“ﬁb@:éﬁte to
wi ndi ng sl ackness

provi ding a surfPé‘t?glfPeéPBd(K %u[aia“?q\ﬂn@ Iéggog f}gr{;e§{1$6t$ﬁ corrp05| tion

and a 15 aantrcﬂdneétdynahlenfexcelkﬂntxhﬁﬁanﬂeewﬁ asdformence ingluding

coefficient of EQ&I%%&E?SEEE§E@an@§ V@ﬂétfﬁ% %dh%%Q%ﬁssfiﬁéetﬁﬁlﬁ@nUfaCtUre
and an agueous organic

i norgani c co n he urface-
treated netal sHESLSERRCBe? nﬁ?%%?%gﬁﬁﬂ'fdptP désFﬁE°§8EbﬂH’ bject
of the inventiorurrenplgvbdéng suilboed taseaned ofetak mhger mﬂt@re&b%llent

performance of o %%h%ha‘ié' éﬁ.@ggx.elc@pmfﬁilQ.%n%@@ Wabdabékl tavernghal so

excel l ent press galling resistance _and conti nuo ﬁh 8 wear re5|stance
eB

as well a30a 25fﬁﬁﬁ@@§stF6PtPgssﬁ%ﬂhf%RﬁQH%a99%§e anic film

sometimes exhibit scratching during handling, galling
during press working, abrasion during product transport,
and the like.
In contrast, the techniques disclosed in Japanese

25 Unexamined Patent Publication (Kokai) No. 3-39485 (JP-A-
3-39485) and Japanese Unexamined Patent Publication
(Kokai) No. 3-28380 (JP-A-3-28380) exhibit a low degree
of such galling during press working or abrasion, while
the technique disclosed in Japanese Unexamined Patent

30 Publication (Kokai) No. 6-173037 (JP-A-6-173037) has
excellent press galling resistance even under severe
working such as press forming. Nevertheless, the steel
sheet surfaces produced by the techniques disclosed in
Japanese Unexamined Patent Publication (Kokai) No. 3-

35 39485 (JP-~-A-3-39485), Japanese Unexamined Patent
Publication (Kokai) No. 3-28380 (JP-A-3-28380) and
Japanese Unexamined Patent Publication (Kokai) No. 6-



organi c/inorgani c conpound paint with which the surface- treated netal

sheet can be manufactured. It is the third nmajor object of the invention to
provi de a surface-treated nmetal sheet which exhibits 30 excellent
performance such as corrosion resistance, adhesion and weldability and

mai ntai ns press galling resistance, whiked4iaproving the problens of coi
smashing due to wi nding slackness or |oad collapse during piling of cut
sheets, and inhibiting generati on of adhesive 35 residue produced by

sheddi ng of | ub}]e&ht (FRorhome 7303m) SLifRgePFELEIIRF e WISTeASTE process
for its manufagésbeiated ﬂt&plpewnemef of heol hvemidloing Aiea toestihtiio§ much
diligent researc irected to % ti.Qn st

obj ect, the ?%g’é eSS n?/ren G & %&@%B% hFQ%ﬁ%%ﬁ{ﬂfgrwerﬂu% %\?efﬁ;t%on upon
finding that bka;@amengmﬂj qszsnermglaneapbpaeédlmréﬁer streatvodd &4688us

organi ¢/ i npr ganbEOSPéMumcznﬁwtmc%@bahal E\ﬂe at s yor &fi i npeodils pendi-on
with a nol ecul ar (ght of 6000- 13 000 ﬁ ﬂ cg] rlateevae ur&t f 10
col l oi dal silic#t o**rHSEadCo 8o PYRRFE) P o?%ﬁ <:'(,pcfrrpound it i's
possi bl e t o obt ai acknesss fafttent meatkedg.met al sheet Whl ch exhibits not onI y

excel I ent performancg, GRL! R340 53 éégagﬁethéugyggéy1 and
wel dabil'ity, but algo exgn] zﬁt tress % resi stance and 15

handl eabi | i ty, WReeRtHOR He rﬁftsé!resﬁéé‘fﬁlgﬁPF I Homanc ey i HoF HOSiOR on
coefficieng conteghesnd®, dheddohd a@ﬂdweadabalityf rarod incai roeefnf ipcies st

controlled to 0.1 her. The rdin
toits 20 fi rs?agéb‘é%tre YRS e wg’:lz‘teagrn EP?M\% é}?él])p%égs/le&#éag’g t%%ggt e::I °
metal sheet withmesbehgedie 7 osidjald SAGOkBESEL @R ckOath ENARRSEaUELRG,
characteri zed g)(lbﬁ '5‘9 QuB-andd ¥, ”%yOfprBO139H§0&Ss@ffhﬁfé-0dﬂd&r@am c

conmpound fil m cont a| el ther or qn g Fous resin 25 and g si licate
conpound, as wePPtas éh%%Yy%ﬂ¥ﬁ|§1Qﬁ¥%r°& Efef nCQW??Pﬁi W &40 & wei ght
of 6000- 155 000 abdtbelB&d Wiphaficddicitden speffacient eans fatsisl i d content.

(2) A surface-t £ SNERIn Ve t@xcekhRnbur PA@Ss HalwdNg deesi st ance
and handl eabi | i ?5%%28?5%% 3n0 (1) above, chg]fﬂact erized in that the

pol yol efi n wax &FSPEESi HAT| %F%umq t95E EPPe28ePRRERF f r om anong
pol yol ef i n wax dirgpaisi bnsrgamniaiqrmppund peliat gibhpehibdhl thrmsurgage-

mol ecul ar wei ght, QEtQQOQ§%§1CEMEé¥"Eé% RR hiagliac8hZz€q0f 0.1-5.0 m and

nodi fi ed pol olelnwax di spersions with mol ecul ar wei
6000- 15, 08@ yan It is the second major ob%ect og the 1nvé%tlon to

provide a surface-treated metal sheet with excellent
performance of corrosion resistance, adhesion and
weldability, and also excellent press galling resistance
and continuous sliding wear resistance, as well as a

25 process for its manufacture and an aqueous
organic/inorganic compound paint with which the surface-
treated metal sheet can be manufactured.

It is the third major object of the invention to

provide a surface-treated metal sheet which exhibits

30 excellent performance such as corrosion resistance,
adhesion and weldability and maintains press galling
resistance, while improving the problems of coil smashing
due to winding slackness or load collapse during piling
of cut sheets, and inhibiting generation of adhesive

35 residue produced by shedding of lubricant from the film
during pressing, as well as a process for its

manufacture.



acid value of 40 or below and a particle size of 0.1-5.0 6 - m (3) A
surface-treated netal sheet with excellent press galling resistance and
handl eabil ity according to (1) or (2) above, characterized in that the
sur-face has a 5 dynamc friction coefficient of 0.07-0.15 and a static
friction coefficient of 0.10 or higher. (4)s An aqueous organic/inorganic
conpound paint characterized by containing either or both an agueous
resin and a silicate compound, as well as a polyolefin 10 wax dispersion
with a nol ecul ar wei ght of 6000-15, 000, 5- 35 wt% of colloidal silica in

terms of solid @qghqggurgngf M@éEfnvé ldﬂq aqueous organlcllnorganlc
conmpound paint according_t g arac erlzed | %hat t%%
pol yol ef i n wax dlspeP§|6an§u F ? eﬂﬁc nggs?Eﬁ +HRT 5Hong

pol yol ef i n wax dmmpeﬂsaohsevmngatherqﬁonﬁmaﬂuyonegr@ipstantQQVinqua
mol ecul ar ge'gth%%egQOQn$énQQPsaﬁ@bé‘c&ﬁ?ﬂéﬂédetﬁbz r8feft 1§v€h¥%mﬁ”d

nodi fi ed pol yol ger5|ons W t | ecul ar wei ght
6000- 15, 000, an up®radi@diapuehat Bp ratddio@ndndryipdr PRchePlited dtet®li-5. 0

m (6) A processiet @anu&a@bugeo@cgaxausmﬁoa@%ntmeabmgounatphlstneet with

excel l ent press galling resist nd an i y ara

that after coat |Cﬁ> té‘lfgnﬁaf"n?og rhgwafx d?‘f’%e% ové 8ﬁ g érg%f‘%é%fnet al
sheet at 0. 3- 5VGNgMMQOﬁnGOéﬁﬁtSo$0@r@n¢wﬁqﬂﬂPPQQPr#§t@aREGUBb ¢Hrm an
aqueous ongani C/ddlqroq@'allcs@weaueé féhﬁnax{ 7a)qu‘éo|@rsoe>e§anﬁevlﬁaﬁ@é@m ure of a

surface-treated netal E ﬁ h excel | éﬁh res II|n §5|st qu

30 handl eabi | i t \FORPA S WZeﬂ i hS TS 8RS ﬁB El gSF ?c%c ng to
(5) above onto aneHadt ethemtt ahisheexhHpitD. 1811:5 o ly/ mchhleetnneofomqnce

wei ght, it is bfgﬁgﬁ 6 R Fbs2Bnd &préarweqa@d@{e'sa%ganacwg@ar@wﬂpwI Im As

a result of nuc gent research directed toward ach |eé
af or enent i oned §§BbﬁdS§bFééﬁll?ﬁE PE@%%éﬁ%]HﬁWbﬁﬁéﬂétﬁagé aheo conpleted
the presents - 7 hdmMeRbiQityporhétradh n«gné hedt dly steeti sgréadednygsng on a

pl at ed net al eet an aquequs an nor u | ni ng
a polyolefin \Na;d]agblgr ol mflhgoek“?l ﬁggd}n\%é%qqeg ?968085 é j(;:(‘))rgh%H
pol yol efi n wax 5 ditspdrcsifgachith GOﬁf#%ﬁ&ﬁQﬂ qaﬂﬁgﬁﬂléﬂ £900- 5009% and an

appropri ate amuigHdr.colloidal silica to forman aqueous

or gani c/i nor gani c CO Ounqsﬁlgghthé %f? éﬁ%ﬂfﬁJiﬁflo%bgghgrdﬁng to its

surface-treated netal exc
20 first aspect, therefore, is as follows.

(1) A surface-treated metal sheet with excellent
press galling resistance and handleability, characterized
by having 0.3-5.0 g/m’ of an aqueous organic/inorganic
compound film containing either or both an aqueous resin

25 and a silicate compound, as well as a polyolefin wax
dispersion with a molecular weight of 6000-15,000 and 5-
35 wt% of colloidal silica in terms of solid content.
(2) A surface-treated metal sheet with excellent
press galling resistance and handleability according to
30 (1) above, characterized in that the polyolefin wax
dispersion is at least one type selected from among
polyolefin wax dispersions containing no polar groups and
having a molecular weight of 6000-~15,000 and a particle

size of 0.1-5.0 um, and modified polyolefin wax

35 dispersions with a molecular weight of 6000-15,000, an
acid value of 40 or below and a particle size of 0.1-5.0



galling resistance and continuous sliding wear 10 resistance. The gi st of
the present invention according to its second aspect, therefore, is as
follows. (1) A surface-treated netal sheet with excellent press galling
resi stance and continuous. sliding wear 15 resistance, characterized by
havi ng an aqueous organi c/inorgani c conpeusd-fil m containing either or both
an aqueous resin and a silicate conpound, as well as a |lubricant (A
conposed of a polyolefin wax dispersion wth a nolecul ar wei ght of

6000- 15, 000, a ka@bricant (B) 20 conposed of a polyolefin wax di spersion

with a nol ecul ar t)1t aogu%pg)%%_\?%%%eﬁgq\e@a:ﬁS%e/oco&lggl %Q&Qﬁerﬁ:‘ lica in

terns of solid conteﬁt ueous anl ¢/ 1 norgani c
conmpound fil m aPress- Baélgwﬁﬂre§§5t4QQﬁJ@mﬁcéaﬂﬁéﬁﬁéélhﬁfa?c%?EQ&DQMQQ1

excel lent 25 pr qssegal(br;ngbds@@; s&mt@ﬂz@enuhnuaus shédsngf ¥@@has a
resi stance_accor dl

above aracterlz d he lu rlcant (A
is at |east one V8 18ff%h%ﬁ%%n‘fde cé‘@tnedoffrg 02 g p%?éo?e?trat%
. di spersi ons conﬁaunmmgn noepbiarent cufpd -dfd craviighea. nol ecul ar melght of

6000 30 15,000 and a Q?rkhcla@uéén?se &f qehil AndrndBogRgbihetba ool yol ef i n
wax di spersions mnth a gular 00, an acid val ue of

6
40 or beIOM/andCQaEéFF?EFée s?%e??ﬁt QPQ§ @lﬁgeénarIBBFbcﬁﬂta?¥§ 4% a
pol yol efin wax reisipensdoa sbhi@dte npompeuwel,arsgrelipsaand balyalefEBs

mol ecul ar yyei ght, Qf d:}LQPQr§QQQ o % gx?dlté&z'l%rs'wé% gAt B¢ 160@09151" 000, 5-( 3)

An aqueous organi ¢/ i norgani ¢ compound pai nt contalnlng el t her” or
aqueous resin asd ¥tdip cﬁPél°%®%%dﬁd&3@xﬁﬂm§FFm§s°§ PAbF cOPRE]NY é%ﬁbosed
of a polyol efi gawax .di spersion with a nol ecul ar wei ght of 5 6000-15, 000, a

| ubricant (B) conpos o] | LS ' cul ar
wei ght of 1000- 5000, ?g 3&”\/\/?5)‘ %& Oﬁgozqzcx/ 1“%r%|B§é§| gg?ébmdg?é@o i d
content, and waw@mordgny AQ &b ledbrver ghfrgctesiggdi éncohpbublble pai nt

accordi ng; 50 (3)poél%\i%’f19h@5§-c&§§ﬂ>§1eéjldm dhate ubasioohubfypengeiéﬁtdcs at
| east one type sel écted from anpn ersions contq_nlng

n
no pol ar groups e aW&?ﬁngoéyﬂb?g%%I Qﬂd&%ﬁ%?S&Pnéoﬁag&%lbbbgaﬁﬁiP°
particle size afrdupk 5n@ huvangd aou¥ewmd groiwedigbti RfWAR00dLSp@P&iants ani t h

a i eoul ar_ el ght 10009 15,00, 80, dSueCilov e 9L, 0o ek e

particle size of and [ ubri IS a po et 1 n wax
di spersion contdispiergicospeliah groopecwlatr wedighd 2fnbPeEul Sr0QRI it of

1000- 5000,3nd a pard ighgeSbees8f of BeboW dRd a particle size of 0.1-5.0

pm.

(6) A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and
handleability, characterized in that after coating a

25 paint according to (4) above onto a plated metal sheet at
0.3-5.0 g/m® in terms of dry weight, it is baked to form
an agqueous organic/inorganic compound film.

(7) A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and

30 handleability, characterized in that after coating a
paint according to (5) above onto a plated metal sheet at
0.3-5.0 g/m® in terms of dry weight, it is baked to form
an aqueous organic/inorganic compound film.

As a result of much diligent research directed

35 toward achieving the aforementioned second object, the
present inventors have also completed the present



(5) A process for manufacture of a surface-treated 20 netal sheet with
excell ent press galling resistance and continuous sliding wear resistance,
characterized in that after coating an aqueous organi c/inorgani c conpound
pairnt according to (3) above onto a plated netal sheet at 0.3- 5.0 g/n2 in
terms of dry weight, it is baked to form-af 25 aqueous organi c/inorganic
conpound film (6) A process for manufacture of a surface-treated netal
sheet with excellent press allln resi stapce and, contin ous slldlng wear
resi st ance, chaPQH?EFFQ%duPék Qﬁt%ﬁat ¥t FRGT LAY afid iRy on

organi c/ i nor gaanae@apmelﬂail petiedt 3Hh a@n@bdlsngrtgan@é)lmqummt@r@qmln@t ed
metal sheet at

nter f y i i to form an
agueous organlcPFﬁBFggﬂ?g %%hﬁ%un&x% 9 efgé w&ﬁ QQ%?ek%léﬁ ?ﬁgggigent
research d|rectedleco&ardwagwﬁtﬂnﬁquQQa1éﬂ@ﬁ@meﬁtP@h%@1?ﬁ¥¢d”%mject t he

35 presentgi nveatlgg)érgﬁ?-aﬁ sl acqme@ue.@rt h@lgheseat wm@remo@rhrmacam finding
that by coating on

er - ate sheet
aqueous organléPPﬁ8P§éﬁF% g rﬂf;ﬁﬁﬁ%? %E} Eghfa?nF%gg%FmI?HN§Q: T °(A)
of a polyoleflnowaxndcﬁpeosgamumuddmppum@oﬁedmhantmesghossﬁbI%KKD:Hbﬂﬁﬂn, and

ol ocul o wei ght: SF-1008: 560D, “balk &,;,?1"!3%“%{"'? “Eﬁ*r?q’ag’;sﬁﬁfﬁi%%fugnﬁ then

coating an aqueddsléPgaRPElsHeRGRANS COBHITHRYSpSEAFIPR) Ve ¥t ai ni ng an

appropriatg amogeisietancell oidal silica and baking it to forn1a second

st o to con) B BLELISE et ARar LAYLRE; BRI Beotebly Whaka N ¢

is possible to contr nam c friction coefficient of t%e net al sheet
surface to 0. 07$@CPBdaﬁ§Pthe shexekona, disi 3§ £84LPFBient to 0.10 or

hi gher, while also Rﬁ@Vﬁﬂ&bPﬂa@@ﬂ@f@éﬁw neft aadbBskyewl €5i euee praxuced 15

by shedding of lubricant._ fromt ur ssing of the
present |nvent|6ﬁe§éc8P3}ﬁﬁgtﬁe?{§taQ?ﬁr a§%@%€%uPH8 6%2§g9§§%% fol | ows
(1) A surfiace-t reatiedaneeal chbheattew idedxyehaying pﬂe§§U§9¢$|ng resi stance

and handl eabi i ty. gharagbeghzed cé%béﬁhd“?ﬂl%gcoﬂ%a@nihésélﬁﬁyﬁroriﬂbth
aqueous organlcllﬁ%rganlc conmpound film( cont a|n|n eit er%ﬁﬁ%both an

aqueous resin @ 3gUEPPFCALEIR 0P P %§e|&8PPeaH "(A§ Ve & of a
pol yol efin wax dispecsnon (Mt borpeeedcul & PoAicglet 16 weR09igBePD®R  at a dry

wei ght of 0.05-0Q,.3 0/ ”%olééu@gg R sesongbdoayer, 0087 a0UGDHEcant ()
organi c/inorganic conpound film (D) _co d of e an .aqueous

resin and28 siliGORROSESREUAIPAhICEE B Q%(ﬁl%BSFﬁéPBaVlgé ?I%%}??]% rms of
solid content, afeiahdy Yeweioght50600.&nd 5-35 wtt of colloidal silica in

terms of solid content, and by having the aqueous
organic/inorganic compound film at 0.3-5.0 g/m?.
(2) A surface-treated metal sheet with excellent

25 press galling resistance and continuous sliding wear
resistance according to (1) above, characterized in that
the lubricant (A) is at least one type of lubricant
selected from among polyolefin wax dispersions containing
no polar groups and having a molecular weight of 6000-

30 15,000 and a particle size of 0.1-5.0 pm, and modified

polyolefin wax dispersions with a molecular weight of
6000-15,000, an acid value of 40 or below and a particle

size of 0.1-5.0 pm, and lubricant (B) is a polyolefin wax

dispersion containing no polar groups and having a
35 molecular weight of 1000-5000 and a particle size of 0.1-

5.0 um.



5.0 g/n2. 30 (2) A surface-treated nmetal sheet wth excellent press

gal ling resistance and handleability according to (1) above, characterized
in that the lubricant (A) is at ‘east one type of |ubricant selected from
among pol yol efin wax di spersions containing no polar groups and 35 havi ng
a nol ecul ar wei ght of 6000-15,000 and a pagt+cle size of 0.1-5.0 m and
nodi fi ed pol yol efin wax dispersions with a nol ecul ar wei ght of

6000- 15, 000, an 10 acid value of 40 or below and a particle size of
0.1-5.0 m (3) A surilacel 3Ros§ REFANISHERPT R SRIRWNR PadRéss gal i ng

resistance and hameh 8afid idithrecerdbbght n &giddudrrdsin abmve, silicate
characterized |n tm%néfmgg.u%ﬂyssogggnbgééggﬁggpiCaﬁﬁﬂgp%p%'hIrn((j i's

conposed of an d%eous resin a conpoun prepare& by
combi ni ng a | ubpkymiefin) wix &lﬁ@ﬁyéneﬂlﬂlMQxacm@&ﬁQQﬁQﬁ1waMQH# &fnol ecul ar

wei ght of £5000-d&e 00 agh 2 d QQ'Ur@.@Bhtlg §B&o@gf>o§ed3Qlﬁ’CH dgo\a@fldl GARrsi on

R ST A P e Nt DAL LR T L

(3) above, charaftesireiddn g¢ildicat He kebmscahts¢)d icomtent |lapastwadre.type

of lubricant selecte r %EFQ% ai ni ng no
polar gLoups and e iléﬁn ecul§?5§g?86iﬂo¥@%%g%§R§&§%gﬂg qgkp;rilgle
size of 0.1-5. oamowmﬂﬁéd apeNVGol ehﬁﬁa%%rl%ﬁ%pvér dihgts thieth a

mol ecul arj gvei ght wiof 1 6990- &5, GQ0D.atane3d8tashd t’ﬁ\ﬂ)élesé)fecﬂtﬁbdﬂfﬂwi @woagd a
particle size o

| ubr.i cant ol
di spersi on conP%l?Y\?]r@be "g%ﬁ a lsgﬁ’regapgng oég%/lnm rpo cual rgr}\?/em?)éhtand
1000-5000 and ahpeind ch el eanlsl Ge1gBt0ok 6069~ 16 A4 Lo o GEEEANEL a)

‘sheet With exceLiplloe2p. Pres 4! lahﬁgm68§f§%@“§§lmﬂq’!"w&ab' lity

according to any one o (4) “above aracterized in that the
surface has a dgnhepecsiongtwigh coabfliectdar weigho7oD. 60 0-didd 040st ani ¢

friction goeffi Sbf—‘atvé)iué) dP Ay JY Bhebw LAY A pipcasre fPrzdmytufiagtyre of a
surface-treated 30 netal sheet with excellent press galling resistance and

handl eabi | i ty, pharaedebilmicant t(Bdt 18f eepotpalehfn oo HSHHELSd net al
sheet an aqueoug or gani €41 0organ,c gff%ﬁpeugﬂd Hﬂmg(ﬁ)m&famﬁsa%dw% gRkt her

or both an aqueous resin"and ™ a silicate conpoun as well as a ubrlcant
(A) which is 3508 poP§ed@do e diaspacseonioptdf aOrrbw‘SecQJIm wei ght of

6000- 15, 000 and matefS)tQ 5&5%%4%‘%0Q/ﬁ%n5?53§u95 g¥yé'sﬁgkace—treated
20 metal sheet with excellent press galling resistance and
continuous sliding wear resistance, characterized in that
after coating an aqueous organic/inorganic compound paint
according to (3) above onto a plated metal sheet at 0.3-
5.0 g/m? in terms of dry weight, it is baked to form an
25 . aqueous organic/inorganic compound film.

(6) A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and
continuous sliding wear resistance, characterized in that
after coating an aqueous organic/inorganic compound paint

30 according to (4) above onto a plated metal sheet at 0.3-
5.0 g/m’ in terms of dry weight, it is baked to form an
agqueous organic/inorganic compound film.

As a result of much diligent research directed
toward achieving the aforementioned third object, the

35 present inventors have also completed the present
invention upon finding that by coating onto the upper



wei ght, baking it to forma first layer, and then coating an aqueous
organi c/inorgani ¢ conpound paint (F) conposed of either or both an aqueous
resin and a silicate conpound, as well as colloidal silica and water
wherein 5 the colloidal silica content is 5-35 ww%in ternms of solid
content, to 0.5-5.0 g/n2 in terns of dry-wdi ght, and baking it to forma
second layer. (7) A process for manufacture of a surface-treated netal
sheet with excellent press galling resistance and 10 handl eability
according to (6)2¥Bsvef enafatedrTerdd iSheehafnt REURPABFi cant (A) is at |east
one type of | ubbirgantic/spbegieit fdonmpoanengapakyQEef tanvakniheper si ons
containing no palar _grou an Vi I | at I f. 6000- 15, 000
and a particle P%glggng_??g_%9ﬁ$%gﬂﬁgﬁ%ﬁgﬁi§§§1§55§?§%P% ﬁ%ragfp

di spersi ons wi t modemuolacuvaiaheiefhté B0-1600001520801f ane@esspXMaldie of 40 or
bel ]9W an? 8 fa{j tlh%'rt@caﬁitﬁ?lsffo_@iéﬁ'&)l@clfl}ef(i%) waDHQﬁﬁiéﬁ_si@ﬂi 05212 Iaacture gf a
surface-treate al _sheet w press _gal|i esi st ance. .an

20 handl eabi | i t§7‘°ra{‘§88haif nge bt 9t g)‘ri’%?)nﬁgbov%?ﬁéﬂgr é%t E7; SSE1 1% THRRS ¢ he
agueous organi cliagergannd ttempoemtdingniant agEpous cogposedindrganiaueous
resin, a conpo i ganty p : iy Ni upEé C Jof Of @
pol yol ef i n wax g?gﬁégg?oﬁgaf%h(§P3%$g§ﬁ¥ﬁﬁga§Pg??Bﬁﬁpgggg%d%ﬂ%§?€6gfand a

| ubricant (B) oF°alpdrpeél 8itHCHaANd RAEPATLiLdn R £RTE AoPeER Al Tyht of
1000- 500030and tweter may e Loptatess 4 arurfacet-ackutedohetasusieaste-t r eat ed
metal sheet with. excellent.pre | 11 i.Sta E@ﬂg! ility
according to anyhgﬁglgflfG}Et%gf%gég%gggfkﬁﬁggéc?ggiggga?ggt at tqu

| ubricant (A) i sogfflicasptond thgpeetsrl |shgeitc S L3epetPel: ¢ 1o Hhoiiy

po: yol Iefi n \A@Xht@hie?raggggegsrgggi@k B&Mﬂ@i}é@:takogoompfoﬁgﬁii@w' novteile .

nol ecul ar wei ght_ .0 - an partic i.ze_ o - an
nodi fi ed pol yol &% Ré%vanﬁa?s$%ﬁ%F€§%%P of ﬁgpégﬁﬁgrrﬁ%f%ﬁ?lgé%éﬁégd

6000- 15, 008, anbacistieddliiog of #@bpicart fywmowhendiampdrrivy epxeswing.
0.1-5.0 um and | ubrigant;<(Bsisnd PolddleelindeWRX odi 808684 Oy CANtAINI NG No
pol ar groups and having a nol ecul ar MBI%Pt oEeigag-SOOO and a particle

. g :
size of 0.1-3.0%thirg BSPEFtpeERPTHIT T ofF *fe fgs Fig. 1 is an

illustration of a surflace- sneatee-eated gesall sbeetdivhght excakldnt st

aspect of the i}%tsi QA111FG9reiéfardl iddd Handle@Bi0h +3, SERd AsScdr Bled
metal 10 sheet dccqrdlng 19 0o PEONL ASPRY GhubiSs! BYSM  inorganic
'

compound film (C) containing either or both an agqueous

resin and a silicate compound and a lubricant (A)

composed of a polyolefin wax dispersion with a molecular

weight of 6000-15,000, at a dry weight of 0.05-0.3 g/m’,

25 and as a second layer, an aqueous organic/inorganic
compound film (D) composed of either or both an aqueous
resin and a silicate compound and 5-35 wt% of colloidal
silica in terms of solid content, at a dry weight of 0.5-
5.0 g/m?.

30 (2) A surface-treated metal sheet with excellent
press galling resistance and handleability according to
(1) above, characterized in that the lubricant (A) is at
least one type of lubricant selected from among
polyolefin wax dispersions containing no polar groups and

35 having a molecular weight of 6000-15,000 and a particle
size of 0.1-5.0 um, and modified polyolefin wax

dispersions with a molecular weight of 6000-15,000, an



Fig. 3is an illustration of an enbodi nent of a surface-treated netal

sheet according to the third aspect of the invention. Fig. 4 is an
illustration of another enbodinent of a 15 surface-treated netal sheet
according to the third aspect of the invention. Best Mde for Carrying CQut
the Invention The present invention will-mnow-be explained in 20 greater
detail. The conventionally enployed nethod for inproving press galling
resi stance of an aqueous organic/inorganic _conpound coated steel sheet has
been to add a | aB# c&ﬁ%ues@fgrﬂoasoq SR Loy erdl ar Paetimte pdidRIF it wadx Ot o the
25 aqueous orgaghcllnorganlc conpound filmon the steel sheet. By adding a
| ow nol ecul ar I ght polyolefin wax dispersion with no polar groups to the
agueous organi ¢/ i not gank csirfand-treditednmrhel, shhet viekth sexprelslant  as

particles on thgeLgL yii@&@%&g&% ahe%99d§9a£§9 %'9&:6{8 fheffinity

of the netal t su ace wax I's also crus during press
working toS forfia Phbf?LaibeNe | AhATrasseResRdt he 5Pak| tRARIUGAHRF the di e.
An excel l ent | ub&gaanwgn@fgamc iconigeanel @ieém b} aiﬁledomﬁ@sécha'tf gal |ing

d d.q3p : f th
nventi on. a. | pBABBPRF FEUR 1SSt ERea RubBtbeR: #%?5%2% of 13

6000- 15, 000 i s @Gsadimsng Mbm%mnﬁ H28 pfedcPPbralafburiiax | Hianfs sd@Reous

organic/i norganw@tﬁoap@anélc@pwtwelﬂm ocfomoonqispaomtamd; adj wsitiethrto have a
content of _coll oi W% i n_terns o |d content. 5 Fi g.

1 shows aﬁoenbodpﬂgﬁf pr%f%?&?%dEVFVEg ggerﬁ§93|wgﬁze? S HiHg to the

i nventi on. The wedfhteoftiedd-€x0 bt al sheet of the |nvent|on has a

construction wth an4%qﬁe%f&fegﬁ\ﬁ'édﬂe'aohg%@'lcsﬁ@@%ﬂ@hféid@lzlé?ﬂ: a
pl ated netal sheet 3

ueous onggnlcllnorg? i qgoun film2 is
formed by coati R§e&H aahébﬁ% reFERAS A5FgARPELe Hb TR P WIS ni ng
either or both (3n agueeysche&sacreniczeri dinl thatetbenpobnicams (#e) |lisast

col | oi dal $|I|c%éa tSE ag?p%.{gﬂgﬁ?é&gd}gmgélghgggr§£gﬁ %F a lubricant,

onto the p at ed ne shee ropriate net shown |n F|g
1, the ponoIefP@1Yﬂéﬁféﬂsﬁ®¥s¢%ﬁP%Fﬁ%9”§xﬁ@§éélaé“§a??|E?%éFf?QﬂHHQN§“
aqueous Organl%ébHQQQQHM61§éw¢K&HubﬂgHﬂﬂdi 60bus 1520 pol yod ef i pamedcle
the 20 ol ecul a® 8 At Pof -2 Wb 18 JAAIEE PIARISEHT ST ate Vel e to
produce the wax diRpeakibas! aieh fommlerulke felight of 6000-15,000, an
20 acid value of 40 or below and a particle size of 0.1-5.0
um, and lubricant (B) is a polyolefin wax dispersion
containing no polar groups and having a molecular weight
of 1000-5000 and a particle size of 0.1-3.0 um.
(5) A surface-treated metal sheet with excellent
25 press galling resistance and handleability according to
any one of (1) to (4) above, characterized in that the
sﬁrface has a dynamic friction coefficient of 0.07-0.15
and a static friction coefficient of 0.10 or higher.
(6) A process for manufacture of a surface-treated
30 metal sheet with excellent press galling resistance and
handleability, characterized in that after coating onto a
plated metal sheet an agueous organic/inorganic compound
paint (E) composed of either or both an aqueous resin and
a silicate compound, as well as a lubricant (A) which is
35 a polyolefin wax dispersion with a molecular weight of
6000-15,000 and water, to 0.05-0.3 g/m’ in terms of dry



surface and to control the hardness of the wax and the affinity of the
filmsurface. The silica content is also adjusted, not only for film

har dness but also to achieve 25 film performance such as corrosion

resi stance and adhesion. A surface-treated netal sheet can therefore be
obt ai ned having not only satisfactory carnqsion resistance and adhesi on,
but al so excellent press galling resistance and handleability not found in
the prior art, 30 with a dynamc friction coefficient controlled to 0.07-
0.15 and a st atweidht ctiadiNGodhf tei EAFMcant kest ekRYEF 0. 310 tHenhcgRELnI A

process for many %E%&Hdd!ﬂ %ﬁfba%o&b@ﬁi@dcé’@é&ind entt virt)h cempekkent
press galling resistance dleabllltg accor di ng .t.a the first aspect

of the inventi®h St eﬁuﬂﬁ 8t XSPaPﬁ88°“%hE S D] &G SFet al  sheet
according t o t heorgbuifd r sis a&ﬂéCESOﬁOﬂheldmNE$ﬁllﬂﬁI&ﬂdﬂﬂﬂIEaCM@ﬁéalby

coating a presgrl d&éﬂlfoqﬁ%qh%ﬂ&%%%ta%gégl9339@&% Rairdis cento a

f oundati ortal pl at e« eet and bak |n? form an aqueous
or gani ¢/ i nor gan$@l bt i 4R 05588i PaBi @ Pﬁbﬁ&é@@oﬁgldEVaV%ﬂg%%tal
sheets for the ahaventiny indoudersi acsbased edpstropl ated, hot-dip plated

and vapor deposition plated steel _she u r n y
pl ated netal sheets, (f) Br° q%ﬁijfgflgéﬁuﬁgagg%g g%eé) qﬁﬁﬁaf ;E%%%Fg or tin
al l oy plated mamatallcsfséﬂatewths%ﬁeééeztnerW%ltwll@%lr%a@c%ﬁﬁé ni ckel

plated mefal shget$) o NCrdy %d?;lﬁtl%q Bt k) Skests, @mc@é}rﬁr@du&hpl at ed
metal sheets, zinc-alum num pl ated _netal E eets, zinc-tit

netal sheets, th%tn%&ﬁm%HQHﬁcﬁﬂtaﬂ@d ﬁﬁtﬁFs RSt $ONG | iR g#gggcépgted
net al sheets, doletted fxDmM§MOn@5pbhgséehanlngsdmﬁpqﬂsmqnﬁIcgwgﬁsnlng

cont ai ni ng smal | ﬁ]{i@i‘{? %91 rﬁfsobaahldt mawmjbgeﬂmc&y@weemt Y € slo -

titanium chromu manganese,” 1ron, nesi um | ead, antinony,
tin, copper, cadfi0d) ardenigerigiclehsikekefal. ée%a e rAsthImedidieft s or
inpuritie 20 and i i ;6 ,SU n ! of alum na
or 11t an 58 i SpEPSRa Y ok SRS R A TS CRo UGBS iadiael,
conpound pl at ed6fBPal 5 shelbi 21 ARG é’l@luﬁhéfa%vﬁr n%%%?‘br%‘%f{ f /35145 5r e

conbined with o iNgs,q h as iron platings, iron-phosphorus
platings 25 orwg[E ?lke 'gie Bﬁgtlng coverage for each plated net al, sheet

is preferably at |e48l & myosegferfosi @BRuSPRERTE PHuRrSHelRRs t1H2 €Gver age
results in redugedaGOEROst O 18 EdcANeRt PRessughalend reed bt amiealangheet of

the |nvent|0n n%%nd?eag 19 ;agggg¥d¥%§f%%nQ%si8gak75r§g5@§pt of the plated

met al
characterized in that the aqueous organic/inorganic

compound paint (E) is composed of an agqueous resin, a
compound lubricant prepared by combining a lubricant (A)
of a polyolefin wax dispersion with a molecular weight of
25 6000-15,000 and a lubricant (B) of a polyolefin wax
dispersion with a molecular weight of 1000-5000, and
water.
(9) A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and
30 handleability according to any one of (6) to (8) above,
characterized in that the lubricant (A) is at least one
type of lubricant selected from among polyolefin wax
dispersions containing no polar groups and having a
molecular weight of 6000-15,000 and a particle size of
35 0.1-5.0 pum, and modified polyolefin wax dispersions with

a molecular weight of 6000-15,000, an acid value of 40 or



sheet for the purpose of inproving the adhesion or corrosion resistance
prior to formati on of the aqueous organic/inorganic conpound film
Alternatively, it may be obtained by form ng the agueous organi c/inorganic
35- conmpound filmdirectly on the plated nmetal sheet w thout foundational
treatnment. The foundational treatnent is 1pot- particularly restricted so

l ong as it can achieve the 15 aforenentioned purpose, but chromating
treatment is generally preferred since it allows inprovenent in corrosion
resi stance or aﬂ@b@WCﬁnd/&;pﬁ£¥ﬁ§lﬁoﬁiﬁerﬂfn@ bhio%eummfaﬂdniuhnﬁqenﬁay be 5

mentioned, for Si agt o i t £Or
electrolytrc chféﬂgfrng %rgyﬁlééﬁa &%gaﬁagégﬁaggé so (%gﬁrgﬁﬂ%ng

chrom ¢ anhydri geQups chirdbravelngs &l rnoéscalercrvremm eO%alQOQi'sWtorQe andi Bci pal
agent, or an ?Q'{Céﬁécﬁhé¥"(¥“ﬁ' 1ng brﬁﬁtnent nmet hod wherein a 10
treatment sol utton conprising a mi'xture " of colloidal silica or the like in
sai d aqueaus solution is coated and then dried w thout washing. The

chromate coveragg; | § pE &l erabl n oyl SD}Qan /2 based on Cr. If the
coverage is |essS ase he resul ting corrosron

resi stance i s not su?%chkﬁﬁs %MMHLQUFFrPFlPE Of et BY T ILET HRP ORY) et
cohesive fail urgheét thecoidinmat® ftihemfitsel Aspectrsf thwsindemmeromng the
coating adhesion. As aq”e'?% as'lflsiuts%%‘élg}?yo?e Ué@fjfé&é-%{ dea it %etla
acrylic acid copolyner% ox -acrylic acid copo : efin-acryli
acid copol@nerssheeefa¢p¢ r t@@yﬁéﬁ@ndaé$9¢¢e @i the dgvighteos,

urethane-acrylic acifljg CQPQuyﬁﬁf%Jl%%%&ﬁ@ﬂéneeﬁxanr@m%&&&ment of a
et hyl ene-i m ne- acgglrc resin obt.ai n parnt

usi ng 25 such a§BEbASeTRETHE tmqq9lpF§F8Fréac?ﬁdﬁ?%p%QSébﬁrﬁ?lWQxﬁsﬁgc

aqueous sol vent sftbhéotmvemudeions. Wiere necessary, various crosslrnkrng
agents such as nel a%pg |£e§é h O 13 BQcEBA! B8 eeatﬁéeoerp@o&m oAmang
rly pre

these, it is particu eferred to use acrylic- resins 30 such as
ol efin-ackylic SBFE2EBPEYAER fW?ﬁﬂH:ﬁ@e§Faﬁ858F§%ngo?°b ATRTCE and
cost. In cases bequhei hgveewviasre. press formng, it is preferred to use

ur et hane- epoxy based resins exhibiting both hardness and el ongation. The
silicate compound used _for the invention wll 35 general ly be represented
by M2OnS1Q2 (wh8LELMIQEE oHRL LRG| £hg o8 odi um pot assi um and
lithium and n 1is amyedﬁﬁéﬁeﬂtVfﬂuﬁﬁtloandlﬂﬂ newabe1a$p¢&ﬂmﬁd(mme or nore -

16 typeszéelec egagggnagggpg.sodrunrsrIrcates pot assi um

The conventionally employed method for improving

press galling resistance of an aqueous organic/inorganic
compound coated steel sheet has been to add a lubricant
such as low molecular weight polyolefin wax to the

25 aqueous organic/inorganic compound film on the steel
sheet. By adding a low molecular weight polyolefin wax
dispersion with no polar groups to the agqueous
organic/inorganic film in this manner, the wax is present
as particles on the film surface thereby allowing

30 reduction in the affinity of the metal sheet surface,
while the wax is also crushed during press working to
form a lubricating layer between the steel sheet and the
die. An excellent lubricating effect is therefore
obtained, so that galling during pressing can be reduced.

35 According to the first aspect of the invention, a
polyolefin wax dispersioh with a molecular weight of



silicates and lithiumsilicates. The value of "n" as the nolar ratio of
M2O and Si02 is preferably in the range of 1-10. The value of "n" is
preferably not |l ess than 1, 5 because the resulting filmtends to absorb
noi sture and the filmadhesion is insufficient. It is preferably not

above 10 because the resulting filmbeconmess brittle and the formability is
reduced. The colloidal silica used for the invention may be 10 spheri cal
or filamentous silica, or branched string of bonded beaded col] oi dal
silica. In the 6R8&-b%, CHhets cied &S| PcAUPRACPRELIRI 2 RTSSFT PS5t @merab) v

5-50 nm in theincege &fudddArya0Us /Shbirgantbecohpodierpd ntr efeveabl y 5-
50 nm with the fil anents beln chem

ly b d_t
Iength/thlcknesg ?%??%go?aﬁp gJUS% ﬁe¥8a§§9§f %ogﬁ% t§§ qKHJOldFl
beaded silica theliadiof 0F-33 e'nfg%t Hnoteraggpégactsd ne@rte<icle size of

beaded silqdca] is pggferablyoad alne@%oé,lm\éhthoeng @tﬁrf%@-maﬂﬂadbr anched.
The colloidal silica iS added at content in

t he aqueous orgaﬁFE}lﬁ?ﬁ?ﬁuﬁ?FOQHﬁﬂ@oGﬁd éélﬁPVSthﬂ% |Hﬁ@%t§ 4K I ess
than 5 % sutteatedtmenal asicmt roefsk@hamceeandoprb&s agactdm&tgfuqte@mstance

cannot be obt ai edy Wi L&y By OB o 13833018 EohBSuRPaEi NG RGPS N and

press galling reS| B Ghce The aqueous, or gani ¢/ i nor gani c
conpound pai nt Bdagednmetak $haak 3aspé”@1e 8AVLAES| ﬂﬁ‘éﬁﬂ%n“?%rgﬁr’blﬁar ed by

combi ni ngy @i t he&oﬁbobﬁahfih@ af 1y erernedongd caguenysarn easquweocwnd a silicate

conmpound, as we silica and | efin wa
di gBer si on havi ﬁéganlﬁgfggﬁg%ql%qo%ou ggga%aégébﬁm{\g? Ze%%e ICe)r ?L)I Y, a;(
| east one type bdekbctedafineonsinarimpacingoleesiinigake @P@B@m%¢oﬁ§5dﬁﬂﬂa@ﬁlng
substantially ngg@%%agrQyp§c@nd~aéamam 2 %h?@yéﬁan‘@éQM1QjeﬁﬁQﬁx 15, 000

and a particle st ze of O. and .nodifie

0
di sper si ons wtﬁsaanﬂ)PBEbF%’Ptm‘?r&Tﬁ 2 &geoetsm 6%59 ﬁﬁee%{c# }X/aafrhe of 40 or
bel ow andig par tipprepsiaeeofethdd 5. RslBhown iis Addedlt othéepakpaldfsin

or gani c/ i nor gankﬂgxcgqggggglogai s ApAHOLYKoLeEEAc18Y disRetisd cgh\;g,lwrse may

be used a dispersio t hyl ene wax, pal ypropyl ene wax or
pol ybut yl ene wa?reéﬁﬂa/hpﬁﬁgéﬁt%t%ﬁﬂHQquy ﬁ&mpalar groups in water or
aqueous sol ution contrausi,ng polemsein ivex stisperednvensraddet w he greater

than 5% and prekel %'B'syorggﬂiéym&ggmcer@an@obher €18, daARdifd ed pol yol efin
wax di spersion t used a di spéersiqn of a BO|X | ene. wax,
ponpropyP@ne 1ecular weight of the wax 1s adjusted t roprla e

value to produce the wax in particulate form on the film
surface and to control the hardness of the wax and the
affinity of the film surface. The silica content is also
adjusted, not only for film hardness but also to achieve
25 £ilm performance such as corrosion resistance and
adhesion. A surface-treated metal sheet can therefore be
obtained having not only satisfactory corrosion
resistance and adhesion, but also excellent press galling
resistance and handleability not found in the prior art,
30 with a dynamic friction coefficient controlled to 0.07-
0.15 and a static friction coefficient controlled to 0.10
or higher.
A process for manufacturing a surface-treated metal
sheet with excellent press galling resistance and
35 handleability according to the first aspect of the
invention will now be explained.
The surface-treated metal sheet according to the



wax or pol ybutyl ene wax containing a polar group in water or agueous
solution containing an enulsifier at a concentration of no greater than
5% and preferably containing no emulsifier. The polar group nay be 15
i ntroduced by oxidizing treatnent of the polyolefin wax wth an oxidi zing
agent such as oxygen, ozone, nitric ackdldr-the like in the presence of a
catal yst (oxidized polyolefin wax), or it may be introduced by dissolution
of” an et hyl eni c unsaturated carpboxylic acid nononer such 20 as acrylic
aci d, met hacrylfigssciagpeetoPbnte abPenridiis Mg actyrgri BYatPatit? aconic
acid or the |ike pRGoaicedl gghebis seganit hiarrajamier com@oundepboht owed by
heating under a .nitraqgen  streamtogether wth I ri Lon.. ipitiator
(peroxi de, redo té’g@nt%,g’uﬁggvﬁoﬁe a 9%%1 ‘gﬂ‘}%ﬁ"",l S%’Euegceét )ér‘gga ?’éfﬁaggaﬁiﬁ%. The
wei ght aver age framt jagl @qeepesoprghRipolyl HANIT RPodinspéidmon and nodified
rlnoi)yzl Sfi R vv_?_?(] sijisuwhl%i %uhaat%ﬁé@rﬁfloéa/e&.xﬂet_falo smefe&@.d g:as&r enpref er aggy ]
.0-4.0 m e, wei ght - aver particle size | r r not,.l ess t han
0.1 pm because %Wﬁ%ﬁk%&ﬁdé“Fgggﬁuéé“%@%?%iéuéiﬁﬁ%ﬁ%ﬁi%%ﬁﬁai¥°F581 tability.
The wei ght - avergige: qgaranidc vepsirzéeppsibien pratfed atleelnsthegteat efumbawn 5. 0 m
because the d'&ped’l%nflr}xuﬁt %li'lbgt F%h%eé%?ﬁ-sh@@cé,atl'e%dofort Read alloy

wei ght - average particle size t e nunber - aver age .35 pgrticle sife iI's
preferably in ®Pkaiff mated ehgetieppft t1BRY g Yc|Pgated meta
si ze/ nunher - aves s Parsiictl assizifci platdd metals sHdes 3 ziflkeniakge of the

ol 11 00" pol yol 1T el e ERaPERen=  AEpPErE B (It Aol SABRE G 2R

nodi fi ed pol yol S . ,
wei ght - aver age shrmhistulpdatedi getailssheeter abi e Tiotunisyd pHakedodetdkcause
this results ingjddeyd, ofikandkaabihi bYatddemewd Yhineesr agacrakeads stin

i ght i f er abl t ter than 15 000 b t i
oS stance | & (REAISEA= Al WEEGA ANRCCORIFE IR eSSy ais SBCERe 10

wei ght - avier age et ecldsaaweddi gist thbsehbapbhyobesh habed diayg&sSsi on and

modi fi ed pol yol gfi 11, ¥ox flissRans 2aBuaks ofessbabed halyitertin, hauglstse,
nmol ecul ar wei ght anal ysi's need n%t be limted to this nmethod. . Analysis
met hod: Hi gh t efg@fat urlel (@CEYge FHBEFHERL | BHUMABH "HHRES &shyf °" Col um:
PS (pol ystyrenepageds i, tlypeel,( 2n4 ioohymtiser¢eppeonmssiniiom, SFESRAE:

o- di chl orobenzene (EDCR)e 14d GeazaRENAERS) &TGRIncIdr Aurteasy!ing
tenperatLg§L 13a;§/or having inorganic substances such as silica,
alumina or titania dispersed therein. The invention may
also be applied to compound plated metal sheets in which
the above-mentioned platings are combined with other
platings, such as iron platings, iron-phosphorus platings
25 or the like.

The plating coverage for each plated metal sheet is
preferably at least 1 g/m® per side, since a lower degree
of coverage results in reduced corrosion resistance.

The surface-treated metal sheet of the invention may

30 be obtained by foundational treatment of the plated metal
sheet for the purpose of improving the adhesion or
corrosion resistance prior to formation of the aqueous
organic/inorganic compound film. Alternatively, it may
be obtained by forming the aqueous organic/inorganic

35 compound film directly on the plated metal sheet without
foundational treatment. The foundational treatment is

not particularly restricted so long as it can achieve the



Detector: Differential refractoneter instrunent (RI) or infrared detector
Cali bration curve: Based on each nol ecul ar wei ght converted using

comerci ally avail abl e nonodi sperse PS 25 The range for the acid val ue
(KOH g/ g) of the nodified polyolefin wax dispersion as specified by JIS K
5902 is preferably 40 or lower. If the acixs wal ue exceeds 40 the | ubricant
becones hard nmaking it inpossible to achieve adequate lubricity. 30 The

pol yol efi n wax di spersion and nodi fied polyolefin wax dispersion also

pref erably haveafouenertionasd WBEROEG00ORE/ ﬁér%a%b’é‘&l‘F’F%tWtJI% K 6760, a
har dness (needbén@ﬁéﬂwsﬁﬁeﬁrr@& simcer ikowelows Specofemehtbyinll S K 2207,
a crystalllnlty of _80% or q}g{ asrd%%%rglngd 35 by x-ray diffraction and
a nmelting point CBFrI1ve SR %8st “One f‘ype sel ected from anong t hese
pol yol ef i n wax d|speAS|mREm$uﬁbnnﬁmnmha@ pokpwRee| Hilmx Uerelimgyems ons is

pref erabl yg i ncl Hgﬁglbneé her QOUSQIND 10" GAREELEBRT g@@a&tmpmmu% at

1-30 wt% in terms of solid content. At less than 1 w%it is not possible
to obtain suffFE?éh@e%?é%% %ﬁﬂqqqﬂ}ﬂ§%§l§P5ﬁ@étl%%dtﬁfa?@%ﬂQ%ﬁQﬂa”than 30
Wt % t he coati ngagdbess ofolstid eydmifainiing chvemageanaydeidos & hraqaceous

organic/inorgan%% cggp%u £L6¢éﬂgéﬁ1§gf§ 250 tgérgrigc era.%gn{”)bﬂmghght It

is nore prefera € ‘coverage not | ess than
0.3 g/n2 in ordéppﬂ-éaca‘eh?@a TR LI & é—rrﬁéfimﬁﬁéﬁeb}aq’%‘t’l@e‘?%’s‘isacance and it

is preferaply n@&eaﬁﬁ@ﬁieéolmafbrﬁ dbr@priBing arfexttdefGEiddldivial

wel dability. The, pethod r.a pI| ation t

or gani ¢/ i nor ganf ¢ ESRpShin ? ?nﬁﬂ) ngﬁﬁﬁg g%@?%%%?n%9q§%§%§c833|n
roll coating, bahevodtried, w1ﬂ&b¢#lﬂﬁ$hﬂﬂ@llcatlon imersion, air knife

coating or the "keTnJhéhPaKA{w &%&%@tq%epkéfefsﬁﬁyamcyu@wﬁﬁbc It is
even nore preferably a tenperature_higher t t ég t he

n
| ubri cant whi ch™B¢MuRaFeNCHEFow 26 gbﬁ:??%?%ﬁﬁ?(iﬁ g%sﬁe§%§Pa3c89(
reduced besausebhbed vater tie tdiwsyaiintg cammosioconpeetfetyneyapormatte, whil e

ar | above 250C Ligth\hpargens, a0 feah g&eu%ekowﬁahngomﬁg/ﬁzor mabi | ity.

There are no particular réstrictions on 9 W;nent and the
met hod appl i ed ﬁﬁ?eﬁévﬁofab}vres%#eﬁﬂquhroﬂéFPeéﬁ ﬁeéf?%bf L h &R
infrared ray heatwesdgngi tiectoaeinpatdnegioar. combi nati ons of these

met hods. The dynanmi c,frigtiols coe! {i€ il OhalNBeSHEEACE P 1ic ester-
20 acrylic acid copolymers, epoxy-acrylic acid copolymers,
olefin-acrylic acid copolymers, olefin ionomers, styrene-
acrylic acid copolymers, urethane-acrylic acid
copolymers, urethane-epoxy resins, ethylene-imine-acrylic
resins and the like. 1In order to obtain paints using
25 such aqueous resins it is preferred to disperse the
resins in agueous solvents to form emulsions. Where
necessary, various crosslinking agents such as melamine
resins or amino resins may also be added. Among these,
it is particularly preferred to use acrylic-based resins
30 such as olefin-acrylic acid copolymer from the standpoint
of both performance and cost. 1In cases requiring severe
press forming, it is preferred to use urethane-epoxy
based resins exhibiting both hardness and elongation.
The silicate compound used for the invention will
35 generally be represented by M,0-nSiO, (where M is one of
the alkali metals of sodium, potassium and lithium, and n

is any desired value), and it is a mixture of one or more



30 the surface-treated nmetal sheet of the invention is preferably
0.07-0.15, and the static friction coefficient is preferably 0.10 or

hi gher. Wen the dynamic friction coefficient is higher than 0.15 the
press galling resistance is inferior, and when the dynamc friction 35
coefficient is lower than 0.07 or the statjgc friction coefficient is |ower
than 0.10, the handleability is inferior. -20- According to the second
aspect of the invention, prescribed amunts of |ubricants (A and (B) with
di fferent nol ectypes v lgntedarfgoaddadngassodbam caint kcates t IROta§Edols

or galm c/i : nor gand £1 WG%SOQIL%WH%QM@%%QO: yﬁk@fuamtu/@mdlnwgasn ©ReW th
a nol ecul ar we ed as rican nd a

pol yol efi n %9‘?13: Fah %1%8 ’h‘%l%#fil ar Ref ﬁfa%fy 1%09%5(?%5 fsed as
| ubricant (B). Bylaal sarredjweslien@ ft He"siibi prefeoxt bntnaf ltdses dad@eods

organi ¢/ i nor ganj,g. aud xfe's rﬂttl‘ﬂglg ﬁ ?er"?’és WE 6 48 &84 %1%ftu§%| kg

content, it is possible to |ev | m hardness and fil m_perfornmance
i ncl udi ng corrb%?oﬁl¥@¥ﬂ4ﬁ%ﬁﬁﬂ§ &ﬁd158H§§F6henth Iy %ﬁuﬁ&?@%?@?&ﬁoBPﬁent of

a surface-treat ggovérei®lbesivrle &%@%:d'sﬂgti@gtflﬂlrh Y& brike 1suahace- 15
treated netal sheet_of the .inventi og 3 a construction wth an aqueous

or gani ¢/ i nor ganf ¢€ c%ﬁﬁ%ﬂﬁgiﬁ N Mm%13°6R8°8% pl ated netal sheet 14. The aqueous
organi c/inorganic chmpotaiddidah 53 licaf peaedidy toatinupricaquegube

or gani ¢/ ipr gani G SOPOUN Fﬁ'l’lﬁne%@@h@' awgcgl t@frb%n&cédocsttm@@ agueous
resin and a silicate co

b
5-35 wt % of col POpded P qqdczfq]ﬁ"ﬁgr%r]rs sbilgﬁr. giﬁg{h%n‘igg r?gb\ﬁ/gtcngflc%ﬁ%o
the plated netallsheethd bodntiarlieasprzepisapeefret&iolly %s5Gmown ini thEig. 2,

the Tubricant (fsd oANg: J iR s(l@lg;%ﬁéedzémg}%@psle:d A RaLbg 65 from

t he aqueous organi c/ 1 norgani c oun . a conventi onal ly
used | ow nol ecuP &rnfei ‘Gt ﬁﬁﬁ3ﬁﬂkﬂmeﬁtﬁa?eapgp%?%mfﬁﬁ%ﬁﬁjQPQﬁ%Sh ﬁopégﬁlar
wei ght  pod yol efi Deﬁ@%hmﬁm{ffdw raraobethlasdednd oix h&ammw&fSO

or gani c/ | o gany . COMPRUNT Ld e Lo kaduces LhepHax: 1o Ry thekabeoborm on

the filmsurfac ing  crushin wax dur| nmol di ng
and conti nuous agbrdgmgesﬂmﬁﬁanﬁﬁnﬁicé@nﬁéﬁ? PE b?%@ﬁ@uﬁ%kﬂQ§d lﬁot only for
fil mhardness bpt;egéﬁgbip a¢ieame fai,l mlmar baemancieoB3s Isdlioly as aqehedsi on

resi stance and adhesj Ih datlhes ag%sggggg % §_9§5 %y %ch eus

satisfactory corrosi % FesiSh ance an esi on So I ncrease the
press 21 20 of solid content in the agueous organlc/lnorganlc

compound paint of the invention. At less than 5 wt%,

sufficient corrosion resistance and press galling

resistance cannot be obtained, while at greater than 35

wt% the coating adhesion and press galling resistance are
25 inferior.

The aqueous organic/inorganic compound paint used in
the first aspect of the invention is prepared by
combining either or both the aforementioned aqueous resin
and é silicate compound, as well as colloidal silica and

30 water, with a polyolefin wax dispersion having a
molecular weight of 6000-15,000. More preferably, at
least one type selected from among polyolefin wax
dispersions containing substantially no polar groups and
having a molecular weight of 6000-15,000 and a particle

35 size of 0.1-5.0 um, and modified polyolefin wax

dispersions with a molecular weight of 6000-15,000, an
acid value of 40 or below and a particle size of 0.1-5.0



galling resistance and the duration of the lubricating effect during
periods of continuous sliding. A process for manufacturing a
surface-treated netal sheet with excellent press galling resistance and 5
continuous sliding wear resistance according to the second aspect of the
invention will now be explained. This manyjacturing process is basically
the same as the nmanufacturing process for the surface-treated netal sheet
according to the first aspect of the invention, except 10 that the aqueous
organi c/ i nor ganius, caspadadd peo ntheisethdaus dirffeedertinofpen sar¢ampedndat ed
nmetal sheet according to the second aspect of the invention is also
manuf act ured byP &B§t|ng a prescribed aqueous organic/inorgani c conpound 15
pai nt onto a foundat Renal pplaokef imetwdx shepersidnbikeng may be dgadnaan

aqueous of gani iy ageGanLE GRMROUBEL ditylencSWahabLe1iuBgaLLAgaaPl K ed

netal sheets for e I nvention were ngntioned above in re to a surface-
treated mebPal sKEAYPHEYSRAPNYRX COHR FHING SYOs&EPtighdy B Eﬁ%ﬁ?rﬁfQﬂFferage
for each pIated1mEMakesheetagﬁe@mﬁfgﬁkﬁﬂgbﬁﬂcdn&aih1mggbn2emelsBfrkx & nce a

ower degree Of, GOVRLATRLESHI b2 AL LAANGSD GAL aY) OBnhCBLaEaNLe:y The

aqueous or gani c/i norgani ¢ conp m may be formid ational
treat nent of th@Omﬁéﬂ@énﬁeﬂale@%b@¥fgﬁffor t he purpose of inproving the

adhesi 0/“ or corrosioRg E\eﬁqbaiﬁﬂé@ p%lﬁﬂéﬁd‘ Wa'mﬁh@@e@_glf)hetﬂﬂﬂ@%ﬁy be g
or gani c/ i nQrganic conp un a ) ani ¢/ i norgani ¢ conpoun
filmmay B8 for HE§%Rr &FP?rﬁﬁg}’t‘ﬁé ?)I%?lé'ga%ﬁ)é}i nes gét’ ﬁnoé‘ ? PYotihdat i onal
treatnment. 30 TMaxf@mn@aﬂybnaylenaam;unnontaunungparPbéarangUPesmrwaﬂﬁﬁj SO
long as it can %‘ih'alﬁin%one]gg‘mEgHE”ééﬂbel%mq’ ROS@emuldt £160r @EBL I Ng

treatnent is generally preferred since it | ows |ggroverrent i n_corrosion
resistance or adedsiestratire ehr BAedEedt eI Ghidty ABInBTEABE &Rt Hmat e
coverage 35 wer edntRliaiingdnabenels Df i@gar dried polaur Gaoeapt meateel net al

sheet according tqt e fi,r t asp [gs sed
t hose nen Eoned ”%f 266 e reg%ﬂ%j(‘]ln?é‘stIaeaalchrgefq‘g{:ceef Lt% égﬂﬂe%gﬁyshee’%J
accordi ng to thevifir @n %péé?lngnam@l@rﬂ@ Gt &I’W%&un?éonﬁt Patri%ewi se
preferred to di sRarsert h@er @3k8SihNthagpancolofent satalyst m exid sians,

O o ¢ aeTeoSAl Yo R UG 28 0B DK ADY A0PNINER A pIPLABIORLLESI NS Of

anino resins m fo use
acrylic-based rexfi i Qbdly 18516l BREALURREFSA |‘taz$6i’ﬁ’1&6péF§‘ﬁeF‘°F?‘6ﬁ’thﬂb°
st andpoi npgof baidh adqagnfier eRae ABEh&EsYlid Rciasesroequici agidpveakeor ess

acid, fumaric acid, itaconic acid or the like and a

polyolefin wax in benzole or the like followed by heating

under a nitrogen stream together with a polymerization

initiator (peroxide, redox agent, heavy metal catalyst,
25 etc.) for grafting.

The weight average particle size of the polyolefin
wax dispersion and modified polyolefin wax dispersion is
preferably 0.1-5.0 pm, and more preferably 1.0-4.0 um.
The weight-average particle size is preferably not less

30 than 0.1 um because this tends to cause aggregation and
impair the stability. The weight-average particle size
is also preferably not greater than 5.0 um because the
dispersion stability is lowered. The ratio of the
weight-average particle size to the number-average

35 particle size is preferably in a range such that weight-

average particle size/number-average particle size is



10 formng, or in cases requiring greater continuous sliding wear
resistance, it is preferred to use urethane-epoxy based resins exhibiting
bot h hardness and el ongation. The silicate conpound and colloidal silica
used for the second aspect of the invention may be the sanme as 15 those
menti oned above for a surface-treated netaB sheet according to the first
aspect. The colloidal silica is added at 5-35 W% in terns of solid
content in the aqueous organi c/inorganic conpound paint. At less than 5

W % suffici ent!&Sr "ES¥"0R -20 resistance and press galling resistance cannot
be obtained, whilemie gm@@b6bfthaa 351 git %6 dveer xpatiaigcvaditesedphands press
gal ling resi st e ar ferlor RN £G/el N O nd
pai nt used accgf tﬁénsgggngIQ§e9Q¥ ﬁﬁFﬁe |n$§ht|%og?8hggggrgggred
by conbi ni ng eldiﬁpenﬁld@ouﬁ PhéfatébbheﬁQ@anﬁiOQﬂque6@§ N@éﬁﬁtaﬁﬂeéﬁge
silicate Omome&ﬁla‘&euelﬁﬁt g8l bokdataisiy ik alréfbs\/\/ﬁttr@h goobhbpegses i bed
anount s of | ubricants g%) haV|ng ff.erent nol cular %elghts
Here, a polyolé?q%ﬁ\ﬁﬁfq&t§péPS| eRiPh & ?ﬁﬁ%ﬁih giEL8P  8000- 15, 000
is used as |ubraw&mﬁgq/@Qlec&ddrawpobyble$lprﬁﬁﬁx3hkﬂxﬂQ§ @reatel abapl ecul ar
wei ght — of 1000; 5000 iy zed g%e' B?Egsaeéliﬁig Ml%wr@:fee&%blmpalaédleast

one type of Iubrlcant selecte fromanm gon%o efl%; wax dlsQ§r5|ons
cont ai ni ng no pol ar EﬁQnﬂﬁ$h§ﬁdan§5C989FFb° YSi§ §ft “8F 6000- 15, 000
and a parid cl e welger ofvdralyebmdlecuand wedglit edf pdiey glodfviolefdxn wdksper sions

wth a molecul ar1.%\gé@t%\o%ngiogw%djﬁlggogofgolegﬁj B iy é%%l%fn ﬂQeor bel ow

and a particle % brlcant ,
pol yol ef i n wax dd$@1ﬁh@d(hﬁkﬂyht@ﬂﬁhﬁgghotbél%9 %ﬁ%ﬁﬁﬁ;%ﬁﬁﬂ”ﬁa@ﬁﬁéyéls

mol ecul ar wei ght . of 14&900&%%1%@ %opehigcxln@tmae of 0.1 5 5.0 m is used
as | ubri cant (B As a po ol efin_wa

ersjon t be u
di spersion of a' s, Hﬁ@ﬁyﬁ?ﬂ 9F% %r%é§§ oﬁﬁg eéﬁgﬁg wax
conta|n|ngssubséaﬁbmaﬁégmaphywalar groups in water or aqueous sol ution
containing an emisiihel & A13coheRll gblomi el URAA olidhdn 5% and

preferably contarning no a nodified polyol efin wax

di spersi on t her 8eFHyL BeCPRREHED di spersion of a pol yet hyl ene wax,

pol ypropyl ene maSODVe@DiydnﬁgdhﬂuEOWszeOQta0h€hg,atmxﬂQ%ORﬁhﬁﬂiePﬁ wat er 15
or aqueous solukbeg)cog{ ining an enuIS|f|er at a concentration of no
greater than 5% ~and preferably containi n mul sifier. The polar group
may be |%QroduCeHeB§u6k?%lEﬁWﬁfﬁqaﬁiﬁneﬁ 4? pol yol ef i n wax

+ Detector: Differential refractometer instrument (RI) or
infrared detector

. Calibration curve: Based on each molecular weight
converted using commercially available monodisperse PS

25 The range for the acid value (KOH-mg/g) of the
modified polyclefin wax dispersion as specified by JIS K
5902 is preferably 40 or lower. If the acid value
exceeds 40 the lubricant becomes hard making it
impossible to achieve adequate lubricity.

30 The polyolefin wax dispersion and modified
polyolefin wax dispersion also preferably have a density
of 950-1000 kg/m’ as specified by JIS K 6760, a hardness
(needle hardness) of 0.2 mm or lower as specified by JIS
K 2207, a crystallinity of 80% or greater as determined

35 by X-ray diffraction and a melting point of 110~-150°C.

At least one type selected from among these
polyolefin wax dispersions and modified polyolefin wax



wi th an oxidi zi ng agent such as oxygen, ozone, nitric 20 acid or the |ike
in the presence of a catal yst (oxidized polyolefin wax), or it nay be

i ntroduced by dissolution of an ethylenic unsaturated carboxylic acid
nononer such as acrylic acid, nethacrylic acid, crotonic acid, nmaleic
acid, fumaric acid, itaconic acid or the-like-and a 25 polyolefin wax in
benzole or the like followed by heating under a nitrogen stream together
with a polynerization initiator (peroxide, redox agent, heavy netal

catal yst, etc.}ispergions |y PrakenalilghtinsludsgdeipathecR@UPY® of the

pol yol efin 30 E@gaﬁ'iépﬁlﬁéf@@n?é"%dﬁ%ﬂiufnlde@aﬂﬂltyalteﬁLBOV\ﬁt(% diﬁpl%x&rls)l’bﬂ s

preferably O. era The, wei verage
particle size i§° ?g} EPABFY* hotiptr %s 31%‘5‘ g. ¥t t‘ig]céa UOF P lbl ect
cause aggregati ohtahd swipa¢ienhepmassbidaliyngTheswergnee av@?@g@t partl cle

Size 35 issal sogpeeferabhyn N9 B AU éolsa:rin QdﬁbbesﬁU§§ i heeRfor .
di spersi on stabl ity is lowered. The r

g‘ weli averarﬁ ecJ;oartl cle
size to the nunber- aVBfagRVerads i LW pF@f‘@PHBI gr?ﬁ“hc HiE
t hat wei ght - avebageuparfibﬂmeml&edmmej/ﬂévemagermrdﬁ cimy siezghits 5Itess

than 3. The rangg é]gg»%%vler@_gﬁ Orr%l/gl@ul afn el S aQJ ijishe pol yol efin
I

wax di spersion and m)%i efl @? persion for | ubricant (A) is
preferably GOOOPIsf@G@blYTh@tV\b?%ttféﬁ}‘eroaée9 et rdeteitghiachd eyeefBRabl y

not 10 legg thap,8QRL peeays aihfmé Uk iGARINnCW, | Ianaeltogsspféfermle,vemfj ng
increase in the continuous SE g near  resi

ta Lgge
nol ecul ar wei ghBrFétepr EfaPa dPeSFg?rtﬁ% ‘?L%“O’O?Ja ecausde?bt \r% fess
gal ling resistance iShenpathed. udéd Ther rappje-coft ivhe teef ghn- bverageeous

mol ecul ar wei gh f & Snpsin di aQNpkOEpkEPLRGANt (B) is
preferably 1000B§8881E2En8\9/\g¥9%? %c\g/h(‘er agecpl ﬁgg:ﬁ\l gr i ? g ref erably
not | ess than 1600tBéBange ﬂa@w T ey HEEmtr rgi?}nll Icoﬁéﬁr&gt'o gﬁd%?%% T%her mal
deconposi tson, @drdsROapplacdtien} iiyedwiain n@iffukndce wheteéngher suvd ace is
exposed to high & rrperatures near 1000C, it may not always be possible to
obtain sufficientubrication properties. The wei ght-average pol ecul ar

wei ght is preferabl fheobalinat bemperat HO0G SHhPELESE aPhY¥ 8BnEPALOUS TS

sliding wear regisstaR@enbger pdecesabien niinfed sandecanghtionsaf othanal ysi s
o 1 LI AYSRIRE, TR REUbEr 08! Al ta et ot chetsy L on
in regard2fo a AWfCathe corrosion resistance is reduced because the
water in the paint cannot completely evaporate, while at
above 250°C the film hardens too much, thus lowering the
formability.
There are no particular restrictions on the drying
25 equipment, and the method applied may be hot-air
spraying, indirect heating with a heater, infrared ray
heating, inductive heating, or combinations of these
methods.
The dynamic friction coefficient of the surface of
30 the surface-treated metal sheet of the invention is
preferably 0.07-0.15, and the static friction coefficient
is preferably 0.10 or higher. When the dynamic friction
coefficient is higher than 0.15 the press galling
resistance is inferior, and when the dynamic friction
35 coefficient is lower than 0.07 or the static friction
coefficient is lower than 0.10, the handleability is

inferior.



30 treated netal sheet according to the first aspect of the invention. The
range for the acid value (KOHng/g) of the nodified polyol efin wax

di spersion for lubricant (A) as specified by JIS K 5902 is preferably 40
or- lower. If 35 the acid value exceeds 40 the |ubricant hardens making it

i npossi ble to achi eve adequate | ubricity- Zthe- pol yol efin wax di spersion and
nodi fied 25 pol yol efin wax dispersion for lubricant (A) also preferably
has a density of 950-1000 kg /MB as specified by JIS K 6760, a hardness
(needl e hardness) of AOCQr¢aAGrto Itd\ﬁerse§§“§pé§PFFéd°%yt’3? S”K"’-Z?’O‘P“'a

crlystal linity OFrSQ%iSb@a &ﬂcﬁmﬁ % Wetrecahned (hy A(ndiaysﬂlviiftrractl on and a
melting point o 0-150C. The tota nt.e o] rica (B) is
preferably 1- 309 #g)e{)?n h&° la %‘éo&{fs wéerl glnltsc;%%ﬁo%déﬁlgcég mérlé@d\tasglqr?t in
terms of solid tbatagueons ¢Jé%%n1q{a}morgli(f)lﬁ/t W@F‘POPBdnB@Ub'@)ssﬁﬁr@rté‘ achi eve

suf fici entgcont ew9a§ef§hlaa£gdwrsﬁw $HaRCA, maDEcalafread it td”fan 30 wt %
the coating adESS|on|

t | ub t
respect to the 89{'51[15(:@9{’ eh‘f ‘&ﬁe‘} Hisis %@%r%tqgg?]%\) ?él)ldu?’rél? C\?onl(fc‘% er é’bl y in
15 the range of wi@- 808peYheonivitls 4 esdechdar1gesght @écb@@%—ﬁ%s@l ble to

i ncrease the sl hgqeggage%briggh?t@ce B%%rislot abSugt €L efnd ham Q% the

press galling resistance 1s 1nferior npared t0 using lubric (
al one. 20 The c698tgHE PAnbHRefIFUIMS ﬁ@é&&§/6PﬁﬁﬁFE}F n%?’&%‘?ﬁrbd agc}d‘r’ﬁ)&ﬁnd
filmis 018-5. Opg/ BR3bNwter % oérml Yotaicghild cbhtehs, n’btelsﬁ)rﬁ:ﬁﬁnaﬁlq/ td. 0-3.0

T Lo cet et §g%QI§§FP Icseggﬁ(ance Ao ERS i ;O gger af)’kgm% dlq{czlél% er

the target pre and it iSpr y nhot greater
than 5.0 g/ n2 |womrdenonoréa2$t$MQﬁ(?ﬂ&ﬂ&ﬁﬂﬁsﬂpﬂy The application method,

baking tenperature apdqgdryi BoR6lUaPE@odisrRGtt @ £f ar Buk hecagtesirsed

organi c/inorgani c cqompound fil m accordi tqQ_th ond S t he
i nvention have QPFéidﬁhﬁﬁénaﬁiﬁf tHed %A elgdegﬁ gg ar%h?-gﬁiﬁ%églon of an

aqueous ongani c/tireatganimetatospeendof ithe devending hésthecﬂl$*s1tu%3'slr9é7ct of

the invention. wN%%tanaﬁﬁgénggoﬁ a8/ {1y n@%p@6hp8ﬁn8h91lmnMﬁﬂkiQﬂ, on
t he upper layer of a plating netal sheet 5 there I's foﬁge%% as a first

| ayer, an aqueo&éﬁéﬁéaﬁﬁéﬂﬂnéhﬁéhl%4coﬁ85hﬁ@uFPPﬁlPE?aEb i ther or
bot h an aqueous degpona@ndiamsiBi tat fommbdyndoandng 26 aqueous

organic/inorganic compound paint containing either or

20 both an agueous resin and a silicate compound, as well as
lubricant (A), lubricant (B), 5-35 wt% of colloidal
silica in terms of solid content, and water, onto the
plated metal sheet 14 by an appropriate method. As shown
in Fig. 2, the lubricant (A) 11 and lubricant (B) 12 are

25 exposed as particles from the aqueous organic/inorganic
compound film 13.

Thus, a conventionally used low molecular welght
polyolefin wax dispersion and a high molecular weight
polyolefin wax dispersion are both added to the aqueous

30 organic/inorganic compound film, to produce the wax in
particulate form on the film surface while inhibiting
crushing of the wax during press molding and continuous
sliding. The silica content is also adjusted, not only
for film hardness but also to achieve film performance

35 such as corrosion resistance and adhesion. It is thereby
possible to not only achieve satisfactory corrosion
resistance and adhesion, but to also increase the press



| ubricant (A) of a polyolefin wax dispersion with a nolecular weight of
6000- 15, 000, at a dry weight of 0.05- 0.3 g/n2, and then there is forned,
as a second | ayer, an aqueous organic/inorganic conpound film (D) conposed
of -5 either or both an aqueous resin and a silicate conpound and coll oidal
silica, wherein the colloidal silica conatent-is 5-35 ww%in terns of solid
content, at a dry weight of 0.5-5.0 g/n2. Fig. 3 shows a first enbodi nent
of a surface-treated 10 nmetal sheet and Fig. 4 shows a second enbodi nent
of a surface-tBaatélInEealstEinreg a’“éjcd‘é‘redldﬁgattéof‘h@fthF?dlu%"s‘p}&‘il’kﬁ t he

iﬂventl on. :jn Fe@fedt abﬁlﬁ%r@rﬁf&wﬁmﬁ%ﬂhuausugIla@sezngreat ed netal
sheet according to the third aspect_ of. the 15 i ruGt re
with a first layer o R Bﬁoc%ﬁ%eéﬁ% Qﬁ%ﬁﬁﬁcgﬁ Sﬁgg %88 ound5#5§ ﬁ&% !
and a second | ajzeetoWigh emp&iﬁﬁﬁtngﬁﬁﬂscmﬁddnganresG@h@@@ﬁdﬁnd|Irn([» 24

on a pl at ed nEt@EnﬁbﬁgBug3slﬂ@¥h%'Jé§r|ﬁ@€¥ét@%cbh§c@QH@9H§ to the
organi ¢/ i norgani ¢ conpound f

C 22 is ., 20 fg&ned b coat% palnt (E)
conposed of eit A8FOBF BBPRCT ot dftfedUW S EdicR H# nQVI Bat¥P %ﬁﬁﬁh
wel |l as a | ubrireast méAhfacthnat@rprdoessn iaspprepreraie hkeé haamea ras ﬁmaklng

it, and the Secggguf%%r Pho! Bfoldlie ity (HORNLEE lfeowegwd%@@y%efétl m

(E» 24 is forne queous organi ¢/ 1 norgani c conpound pai nt
(F) conposed oﬁCéPFHéPGOFObbhﬁ %&F%&nﬁﬁﬂﬁ§tr@§lﬁhﬁnén&en§+??(ﬁﬁ%??ﬂiﬁpound

as well aspcoll th@l thkl hgaeand ye§aiic/ v raanappeoppbane peimodssd dsaki ng
it. In Fig. 4, h? second enbodi nent of a surface 30 treated netal sheet
according to th8itfiPFE Aspect of the invention has a structure with a
first layer of an aBbeossrbagenixsatrs gwiiad sOepSURECPFERPE 9 YR and a

second | ayer of %Goﬁgusggécereéntﬁé'iHVéﬁ%ﬂd% GeNMaeyYRdmahi: F s {}edbywn a
pl ated netal sheet first. layer 35 of the a ueous oh%anlcllno ganic

conpound film (€ORpE2DY § PFBFﬁﬁﬁb?ﬂf?ﬁﬁﬁQWﬁJQEgﬁgﬁﬁ l?ﬁfgﬁﬁ oSV %i t her
or both as aqumusmtr esitB anfloansdatiwetle datedundtadssheet asd ab&ing

b oot (A e BLEEAR" ah Mol iU an Y (A0 - ARBEOBLRBOG ™ ! AnC

baking it, and t'e “Sec eous ani c rgani ¢ conpound
film(D) 24 is fornﬁ@llbybégafphgdaawmﬂem}s“@ldga‘ﬁ gki RBPYERHI EoToifound 5
paint (F) COWDOSQ@eaklahtbeteomehmﬁ$héﬂ1aﬂyw&ou$ regbrdand aassificat e

conpound, as well as colloidal géngéh 3MQ5theb¥ﬁggtagp§g@{|apﬁ“gethod

and baking it. fhus a oI oIe N~ wax |spers ts nol ecul ar wei ght
adj usted 28 an aﬁpﬁepalgp@evasaefvé fe P aFepom@tal sheet is

preferably at least 1 g/m? per side, since a lower degree
of coverage results in reduced corrosion resistance. The
agqueous organic/inorganic compound film may be formed
after foundational treatment of the plated metal sheet

25 for the purpose of improving the adhesion or corrosion
resistance prior to formation of the aqueous
organic/inorganic compound film, oxr the agueous
organic/inorganic compound film may be formed directly on
the plated metal sheet without foundational treatment.

30 The foundational treatment is not particularly restricted
so long as it can achieve the aforementioned purpose, but
chromating treatment is generally preferred since it
allows improvement in corrosion resistance or adhesion.
The chromate film-forming means and chromate coverage

35 were explained above in regard to a surface-treated metal
sheet according to the first aspect.

As aqueous resins there may be used those mentioned



10 an aqueous organic/inorganic conpound film(C) or (C) and then an
aqueous organic/inorganic conpound film (D) is fornmed as an upper |ayer
over this film to cause the wax to protrude out in particulate formon
the film surface fromunder the aqueous organic/inorganic conpound 15 film
(D), while the hardness of the wax and the2£1f'fi nity of the filmsurface
are controlled. The silica content of the aqueous organic/inorganic

compound film (BLobs ;R 505204 USS &fl o 10 R0LY LoLalhbib hagiess but also to

achieve film perfornmnce as corrosion resistance and 20 adhesion. A
surface-treat edagepaiisfete thd tikatefaGPeche 5Bt AFARE HAVPRIP HbtPadmty

satisfactory CORkRO$50NikERSES SR Bitd &@has.lsparsbuwal Bes Bxceld ent press
galling resistance and h ndleablle%y q én % fE'S@%éﬁg ﬁpeff|0|ent
controlled to Oa@?‘eﬁuTSSg et LR i 7o eé”tu SACD8 c38F fteieht- control l ed to
0. 10 or higher, vasiwek| casssiiiking ead;ege:wersat:honsomeédwwee vee s gy ire
produced by shefdhBo-AL: hbendybsi &oe ldd et Ly gt Lngupeesel ng. A

process for manufacturin face-treated netal sheet wi t h, excel | ent
press gal ling r@§ﬁ§?5ﬁ8€ BACUSY R iEahasiecy TaE4BR dF HGD t"i')stchjee Hitd aspect
of the inventi@eryilik B6YWbeosxpmeMettonThine seanfpointiof berlocess is

basically the sane fﬁrm?nge{]gggfggé uring, Jf %%e?%él??ﬁEE es Sy faqsrddLeat ed

netal sheet acc&fdi f|r aspect. tion, except 1 hat
the 35 aqu@ous cfrog’a\nme/u AT §anf SV 154 9Eeased FQNELREPRT Hid D] t he
aqueous organi ChjeR@r Q@Bh@tﬁ@ﬁ@?uﬂé id igrefies rledr redube tnethayerspoxdB

Sui t abl e foundati onal ated sheets .for n ment i oned
above in regard&Fﬁ g §ﬁ?%85een§?%hfeﬂg%°§: ?Bhggg acgﬁgd%%gp?%@ ﬁ% first
aspect. The platingToeverageaterceprdnysl @ned C@étlapdéﬁeé%li%a5u§ﬁ%ffé’rrabl y
at least 1 g/ 2 pef %lcdgd alsaéetaofomé O8@MRS onOhagoper ege s&selds in

reduced corrosion resistance, qgeous gg%anlcllnogg nic c qﬁp d film
may be foftfed aﬁﬂéﬁefﬂﬁﬁ&éPPSHa?b?Y% AESFERERS BT T sheet™ for
the purpose of idgycding tbethdhesion aspesor.rosion 10 resistance prior to

formation of the aqus}%us organl L EIP{)QLB{IISLCS cagig%gugq F Lk 0% 1he.agueous

organi c/inorgani c co Suifd rect on the plated netal
sheet wi t hout fovhdﬁﬂﬂGh&Pnﬁﬁéétﬁﬁnfhe qqﬁ??%ﬁuﬂiﬁ??éﬁéF“?F%ﬁ?h%nt is not
particularly reddngded baine.l ong aess ttican sachisgveutliéc aé ot ecent ¢ oimrd

purpose. Byt CHOMALI NG LER! BEDLs| S OENA Aldoh RGBEET EGAnsLGe 11 al | ows

In'pl'OVGI'TE in COI’I’OSIOn resi stance SI1 on hror’ratefllmformng
neans and Chrom@'_qﬂm,ag’@lle at greater than 35 wt% the coatin

adhesion and press galling resistance are inferior.
The aqueous organic/inorganic compound paint used
according to the second aspect of the invention is
25 prepared by combining either or both the aforementioned
agqueous resin and a silicate compound, as well as
colloidal silica and water, with prescribed amounts of
lubricants (A) and (B) having different molecular

weights. Here, a polyolefin wax dispersion with a

30 molecular weight of 6000-15,000 is used as lubricant (A),
and a polyolefin wax dispersion with a molecular weight
of 1000-5000 is used as lubricant (B). More preferably,

at least one type of lubricant selected from among
polyolefin wax dispersions containing no polar groups and
35 having a molecular weight of 6000-15,000 and a particle

size of 0.1-5.0 um, and modified polyolefin wax

dispersions with a molecular weight of 6000-15,000, an



wer e expl ained above in regard to a surface-treated netal 20 sheet
according to the first aspect. As aqueous resins there nay be used those
menti oned above in regard to a surface-treated netal sheet according to
the first aspect. In order to obtain paints it is |likewi se preferred to
di sperse the resins in 25 aqueous solvertg3te formenul sions, and if
necessary, various crosslinking agents such as nelam ne resins or amno
resins may al so be added. According to the third ,aspect of %hg i nvention,
the aqueous resifidisedYoPtt A8 OF i P&LOY [Rd alé’%ﬁﬁ‘rléiﬁr &f-éFably skeT%c(?ed

from anmong hi ghlyy, 3% hsdiqopBi herieghfs(ays dirbinpdigohestisedakor the
second layer it is particularly preferred to use acrylic-based resins
such as ol ef i n-&¥BAGSE diciCONESPHBEPHERO f PO T HEF OURSa fdfoPAV 188 Bot h

perfornmance andh@nsdulANeelighe€ases100@080 00 Nhd eV Yae tRkass sheenbngy.it is
preferred to use 35 urethane-epoxy based resins exhibiting both hardness

and el ondati on®- OrHensills 4ged @8nmpBRRECHHE &l oidal silica used for 29

the third aspect of fde ijaMgRhe@RnMRYxbE:dher S Berd RAgeveeatE@ngd above
for a surface-treated netal sheegy aCCfI‘dI g? to the fi rs_tl aspect. The

col I oi dal sili cHFRELRIPE Oft a5 PSAYREHY 1 7% ¢ BOGPIORYI' G EoRPENYT i n the
aqueous organi cpo NggAaniehe axpovndapaing fuhstalttiladdy nbapobawt §Foups

sufficient -Corm%i«ag&zr %3 SLRAREE5001PEEST AL N HPYrS LANES €aBROk: De

obtai ned, while at greater tha othe coatin hesi on and press
gal |'i ng ridsi st ahceoRgeNYGHdONoP 1O BERBEYF righa™d Ahe AN PISASPBRLY of the
invention, presekidat adienuakikibei cant (A) or of lubricants (A) and

(B) are used in conbjnation w.th eithe r bhoth the f.ore o] ueous
resin and a silicat @%M&?&r’r&{legs po\%é?ﬁ‘eg}sn cott o‘%%ﬁer%il%incg‘ag% ﬁggef?é,q in
t he aqueous 15 esedm ofismeErgadeinc ofoappahye pay Fang Max H@cd YPAopElgBe ef i n

wax di spersion %\%i ho2 gPl ity neelalt c8ht H000dl ® QA drS grvspdiaswhtidr i cant
(A), and a polyolefin waxXx disSpersion wth a nolec Iar.w%lghtaof 1000- 5000
is used a9 | ubr PEaFRUEUS) SN OFr EPBFAHRYNT 417 Ieé'!i‘thSl A&*t ¥pe®of | ubri cant
20 sel ected froseacemgr fralgrolof ino waradespehat difs, cowt gneifegabay pol ar
groups and havi gg @?mllg?gu‘f’loarem\ﬁq'sgwiegt 6800-p b 00 AR mayPBEL i Cl e size of
0.1-5.0 m and UD%I | e 3§%yoLet|n wax d|€@e53|é¥u%ﬁgtlalaoqglggu&g& wei ght
of  6000- 15, 000D SFCRHETRR il P18 24890 F T BRFERT rftf & af iP5 s 158 of
0.1-5.0 m is usethasn|ahidicamy @dpptasdch apodxpdet 0288€ dNS5ELSI on
contai ni ngy no pglagy Gf oUps @ iMAthBdpRe FBAEE W AT WRitdlysef (580812680 and
a particle . ' , , _
polyolefin wax), or it may be introduced by dissolution
of an ethylenic unsaturated carboxylic acid monomer such
as acrylic acid, methacrylic acid, crotonic acid, maleic
acid, fumaric acid, itaconic acid or the like and a
25 polyolefin wax in benzole or the like followed by heating

under a nitrogen stream together with a polymerization

initiator (peroxide, redox agent, heavy metal catalyst,

etc.) for grafting.

The weight average particle size of the polyolefin

30 wax dispersion and modified polyolefin wax dispersion is
preferably 0.1-5.0 pm, and more preferably 1.0-4.0 pm.,
The weight-average particle size is preferably not less
than 0.1 um because this tends to cause aggregation and
impair the stability. The weight-average particle size

35 is also preferably not greater than 5.0 um because the



size of 0.1-3.0 m is used as lubricant (B). As a polyolefin wax dispersion
there may be used a 30 dispersion of a polyethyl ene wax, polypropyl ene wax
or pol ybutyl ene wax containing substantially no polar groups in water or
aqueous solution containing an enulsifier at a concentration of no greater
than 5% and preferably containing no emdsifier. 35 As a nodified

pol yol efin wax dispersion there may be used a dispersion of a polyethylene

wax, polypropylene - 30 wax or. pol ybutyl ene wax containing a polar group
in water or aqBedRRrSHIMLS AP CoritYaitfi A§VEReEnuI SReiEFtER A W¥hcentration
of no gr eaLerSt@angﬁed/qa\aaebd bqlzr q;fag&(rjtal&!lxé 's€@st abntng x?mnwﬂzl-la&{éﬂali‘;’ef_ The pol ar
group may be 5 intyoduced. OXi n reat nent_of the i, X
wi th an oxi di zi R%rgjg% T Tt s pgjf%g%}ﬁgzghg,? %?W? C@u%rg?tg}'agtr%\;[ lgh}!g?ke in
the presence of averagelgatt{whd diized nupbeyobeerageandrtiorle tsimey ilse

i ntroduced; by digsg! ¢hi®m . of an ethylenic unsaturated carboxylic acid
nmononer such 10 as acr%Iic acid nethacrxlic acid, crotonic acid, maleic

acid, fumaric acid, TTacHNE® &4 06 ehantr RECEATE O HT gt e fMet Lex °fn
benzol e or the th&epdbdakih byaxhetisipegsiundendamad i f D rpsityaafinogekher

with a polyneri ' i g1 at perexide, sLe I

catal yst, 15 e§g§§8?%%5€ré3fﬁ#Efﬂﬂﬁ%SQméggh%ga g%%gggﬁg%tltz éwéﬂ?gédf t he
pol yol efin  waxTHE spekshore v T dioriecd Lps| YBL el t ni Hialkt ¢ S8l &9t used for
| ubri c?nthA) i?elﬁégfﬂ%ﬁbﬁW()Z%-Hed%&e%hlanduﬁﬁieangr@fEIai)slytdlo O.roff.rt]:() ][n | The
particle size o ubrj cant, A _i.S ected.to be rger than the film

t hi ckness of tﬁéeﬁﬁﬁtb%% %ﬂ%ﬁéﬁ%ﬁiﬁﬁo?&gnFSHgbﬂ%%%%dﬁ?ﬁ#ﬁﬁ?[%E Yormed as

t he upper |ayerrefhetaright -EBhvenajahtaevechgesnodeotlay Mgiguntis(A) is

pref erably not ﬁé?e gr%%,_cl)_rhgt rl}ﬁzf‘act%‘is%hahhﬁ,b%‘dﬁeéé’u&@% agyegation and

inpair the stab y he weil ght -average particle size of lTubricant (A
is also prefer8BLYy1R%t reHEF tHICE Han 1R 138Heous or gani c/ i norganic
conpound f51m (D) fornedraésgd hef upeeweligheravbeegeliseoldwular easi gpal bifng

resistance is i i . i.fJ o, - kght g6 Pdtiid e size is
preferably not ngaéggy%%Q{%g$# gﬂr%p%ggéﬁ‘ggktggelg%{g%er Sl oﬁé)stl;ébi lity is
| owered. ~The rare&esabinel WG YHfil0veTR§eWpaPhETRECEF R NV AT

nunber - aver age patghel £s spzef ésaifiieinotalleysi ahthel 0 @hgeecafsenginght - aver age
particle size/ ”?JUFEE&QX?V@?P% Raddd I am%%%ﬁoftﬁerﬁ%l ThE Wb SHile sBKET age
particle size of e polyolefin wax dispersion and nodifie (PoLonefln wax
di spersi o0 of 31n a direct dry heating furnace where the surface Is

exposed to high temperatures near 1000°C, it may not

always be possible to obtain sufficient lubrication

properties. The weight-average molecular weight is

preferably not greater than 5000 because the continuous

25 sliding wear resistance is reduced.

The method and conditions for analysis of the
weight-average molecular weight of the polyolefin wax
dispersion and modified polyolefin wax dispersion have
already been explained above in regard to a surface-

30 treated metal sheet according to the first aspect of the
invention.

The range for the acid value (KOH-mg/g) of the
modified polyolefin wax dispersion for lubricant (A) as
specified by JIS K 5902 is preferably 40 or lower. If

35 the acid value exceeds 40 the lubricant hardens making it
impossible to achieve adequate lubricity.

The polyolefin wax dispersion and modified



| ubricant (B) is preferably 0.1-3.0 m The particle size of lubricant (B)
is also selected to be smaller than the filmthickness of the aqueous
organi c/inorganic conpound film (D) formed as the upper |ayer. The wei ght
5 average particle size is preferably not I ess than 0.1 pm because this
tends to cause aggregation and inpair the2sstability. The wei ght-average
particle size of lubricant (B) is also preferably not larger than 3.0 mor
| arger than the fil mthickness of the agueous organlcllnorganlc 10
conpound f|In1(HSlYQkﬁﬁﬁﬂyyaﬁhélﬁaﬁHFé%%lf?%quQ¥%Qﬁﬂ£ (@d. 21¥Re range of the
\/veld_gp_t gverfgel 3 pid ot Ay Weisglat d@fxm?f'\eoﬂoéb&@ll&fom Xeeon° di S peped it eand

nodi fi ed pol yol.efi sper i.on_for r refepaply

6000- 15, 000. Wt“a érggg araregt L’%e%im GH ar(‘@ess  Of a&l?x ﬁ%tOES | ess
t han 6000 becaub@ﬂetmeaS'laa‘nﬂceélmIdl by 7ESihpAted.a cm@nﬁéulgmxtavefa@%%

nol ecul ar swei ghty | gredd & RIselRR@RhYnedOby O¥-ead£ratfaactiocd0@nhegause the
press galling resistance is |n§g ?g% aée range of the weight-average

mol ecul ar wei gHEe BTN PIAE £5 x dispersion for lubricant (B) is
preferably 1000-5000CheThmotedi glontever afel wpt sranta (Ajeiagkdt (Bs peef erably

not |ess than 1;9 ;&Sq tsfoewt'%UB%'Eﬁéltacmééué e&fbatnqcua%&aenaber mal

deconposi ti on, di rect heati ng. f urnace where th suréace is 25
exposed to hi ngQ’Bi?ﬁ%‘rdatRPrlé’st ﬁé‘alteI@BOQ:f $9L Iy HFEN tal s BéspB P¥bte to
obtai n sufdfici ents | ubricaidtopospribper toeschldwe viri ffhicianer agatimhecs| ar

wei ght is al so Pb fer abI rlir}:%tgigéglgégangggn ég%g%%{%gﬁ%gﬁ%ngg«a gggegﬁeof

further i rrprove%i ' ce by | ubri cant (B)
cannot be achi e@@@itlﬂ'meadmm asdigéedierons for analysis of the

vei ght - aver age nol ecpllarc fRi o%f 1&9&@9&/04&')‘ lee/x@&es@iie%@ertal eReand
nodi fied pol yol efi n. wax di spers xpl ai_.ned bov in

regard to a surtae ﬁ’itreé’é:t &d rJrlggéllcgﬁ’é%t(%bcﬂ{%l(r?d 5 PRETFEPBLY adPect of
the invergion. tiderarmgge f 01108 .acWeral ueif K@+sg/hgn 303 32 the

modi fied pol yo'g% S AR T Ohctebid oAy ditlaims yaagci fied by JIS K

5902 is prefera ower . the acid val ue exceg?‘s 40 the | ubricant
becones t oo harﬁeshfh‘l@’iﬁf-l t "‘iht?p?o§§| BF eI¥ B2 BN VAN A & PU6FPcity. 5 The
pol yol ef i n wax ¢laBpatsioss anctnedibi edfepmxyoctcmiparramxwmpegm on for

lubricant (A) als ergbly pas a density of 950-1000 kg/ nB as specified
by JIS K 6760, glﬁ%tlr%{gs (r@neeéjl e hardness 2 mm or

specifiedby JIS K 2B C%Y‘t‘ra;?@t &PPRRi £9F %h%o@‘@u%s'orc’ré’raé‘&tcéﬁn%gamc
det erm ned by Xeémyoshd ffidat iien cand5a0 g/m* in terms of dry weight. It

is more preferably 1.0-3.0 g/m?’. The coverage is
preferably not less than 0.3 g/m? in order to achieve the
target press galling resistance, and it is preferably not
25 greater than 5.0 g/m® in order to facilitate weldability.
The application method, baking temperature and
drying equipment used to form the agueous
organic/inorganic compound film according to the second
aspect of the invention have already been explained above
30 in regard to formation of an aqueous organic/inorganic
compound film according to the first aspect of the
invention.
Next, according to the third aspect of the
invention, on the upper layer of a plating metal sheet
35 there is formed, as a first layer, an aqueous
organic/inorganic compound film (C) composed of either or
both an aqueous resin and a silicate compound and a



melting point of 110-150C. The content of |ubricant (A) or the total
content of lubricants (A) and (B) is preferably 2-60 w % of the aqueous
organi c/inorgani c conmpound paint in terms of 15 solid content. At |ess than
2 M% it is not possible to achieve sufficient press galling resistance,
and at greater than 60 Wt % the coating .adlgesion is inferior. The coverage
range for the aqueous organic/inorganic conpound film(C is 0.05-0.3 g/nt
internms of dry 20 weight. It is nore preferably 0.05-0,2 g/nR. The
coverage i s prefebabtgnhotrl ez a medyQles i/ waxi Alepeesion ovHehi®ve t he

target press gahbhBguigsi$éage ofamdoiol 155 0opr eher abliyy nedigheasero .tosan 0. 3
g/n2 in order to hanpers formation_of

_ Erevept reduced gettablltt¥ WTICh 49

the upper 25 | afe? $/Pm 60 FAGES r BHgeP Tt 1 HE fyfESeSd aver, an
or gani ¢/ i nor gankqueoupovngarid Mr{dgaind cOcobmpolng/ iRl n(D} eroreparedof
veight. ltsis mpoe,pLeberaBly dn Ughddud HesinThECOVEl #ifals cEHn&!c%%b' y not
|l ess than 0.5 ¢ I'm__order to achieve the target_press galliln
resi stance, andaB@ feligigekieikifa, wHergisatbe £RARCEID! o7ipiGh order to
facilitate wel dgbhkbhy. idhe-spplivall arrimet bedsobaki agntemperat w elrand

dryi ng equi pnent_us { of m the agqueous organic/inorganic conpound film
according to thge%ﬁﬁgq°g565£g%é?g%%ﬂfhe invention have al ready been
expl ai ned above in Fégard shovoravdiiret embedinrgueods ar gt 29¢ ricrafdsicc

conpound {4l m ageerdi BHetP L1hE Fid Sl a3RRGL a d8coRBcerlyb@itiénd rafta on

coefficient of the surface of a surface-treated netal] sheet _.according to
the third aspecFurSPC?ﬁEr?ﬁ9%$tW%H¥H§35$§feP§59§d6p67£%.€%5 g%ﬂ"fhe static
friction coeffi aseetti sfptkéetmbdnti®nl0 or hi gher. Wien 5 the dynamc

friction coefficient_is.hjgher Q.15 : Sofall ingriEsiSiaied i s
inferior, and when tfie FS?haﬁicé y{%£%i§hekgggﬁﬁéﬁgn?gié Iom%r t han 0.07 or
the static fri@etehd ebeetiereprding [tondhe KAATG. 20PeEheCt NERRII eability is

inferior.140 ExampkasiofhRaPr&settudviventiian o flirsowlbgeexpt aamed in

greater detail by way of exanples and .co rative..exappl e i t he
under st andi ng tﬁ§PePﬁ§ ?ﬁggﬁf'éﬁF?E?QQ%Clg%ﬁg%kéé ffﬁétggibéztﬂ%igiexanples.
First, an enbodiseerndatepedi f am atedis SLrIaspeinopganrhe FoRRGHIDN Wil |
be expl ained. (k¥i1%yRes oh agentsidrdd sletefl isheeagent s msedfissshayer n

Al |

Table 1. of the aqueous organic/inorganic compound film (C) 22 is

20 formed by coating a paint (E) composed of either or both
an agueous resin and a silicate compound, as well as a
lubricant (A) and water, by an appropriate method and
baking it, and the second layer of the aqueous
organic/inorganic compound film (D) 24 is formed by

25 coating an aqueous organic/inorganic compound paint (F)
composed of either or both an agueous resin and a
silicate compound, as well as colloidal silica and water,
by an appropriate method and baking it.

In Fig. 4, the second embodiment of a surface-

30 treated metal sheet according to the third aspect of the
invention has a structure with a first layer of an
aqueous organic/inorganic compound film (C') 22 and a
second layer of an agueous organic/inorganic compound
film (D) 24 on a plated metal sheet 23. The first layer

35 of the aqueous organic/inorganic compound film (C') 22 1is
formed by coating a paint (E) composed of either or both
an aqueous resin and a silicate compound, as well as a



20 of the polyolefin wax di spersions except for DI and D8 had a density of
950- 1000 kg/ nB as specified by JIS K 6760, a hardness (needle hardness%l of
0.2 mmor lower as specified by JIS K 2207, a crystallinity of 80% or
greater as determned by X-ray diffraction and a nelting 25 point of
110-150C. - 34 Table 1 List of agents -Agent No. Product name Al Acrylic
resin (AP-1508(12), Toa Gosei Co., Ltd.) Organic A2 Pol yol'efi n- based
aqueous resin (AR-2300, Toho Chemi cal Industry Co., resins Ltd.) A3 Pol

r et hane- based dql@é‘c;@@nfteéﬁrh (RALGEE 10 HpoRINGCE KateBoxhYb&Bed aqueous
resin (Dl CFlI NE B¥r8priBalenhBPRSd | dika asek irhard,cang khe. jeSbhd chdyeBbf

Lithium sili cat conmpounds B2 Sodi um si l.i cat e P I I
Aqueous col | oi dA1® SY4EEE S ( SRRt NNk r?lﬁggl ?F‘?il@ é?ﬁn 24 ir’czci;([)fal (C):lldal

Ltd.) silica C?fo&ur@eiotpy colata)ngladm saque g SIWEX/EJPOI“BIP%%CWH%I

| ndustrie DI o

0, vaI ue: Stz
Pol yet hyl ene (r@mswlcatgosempﬁém i d’ée % asSlcf’éloédG'lr’rfllbﬁa F%n€et hyI ene
(Mol . wt.: 1500GyatAq,d byalaneapPromt vete Judthd abd Pakyeghykene (Mol .

20000, Aci
6000, A?ﬂjdv\é?tge thé‘@ & 8§i9ﬁﬁn§f’9|‘yﬂq7‘%o 18%;%2%2Y%Egﬁméﬁ@éuwr-

Aci d val ue: 0, v&ight ?d(]uﬁreél §peRd TWPIRRE at&d Vﬁ‘éP?etlﬁyPéﬁéd(%If%m
1000, ACH@ val U #fhecdsZ@rginfcFpmdrgsi Dhscdabdvodi ffiiea palyethytene

(Mol . wt.: 6000, val u "

(Mol . wt.: 80002 ’2@ ‘g‘%laﬁ‘eaqﬁﬁb“§| Q‘éga'li% ’@rga%%% k{ggﬁ;hﬁ E%ii‘ﬂ%l 222
(Mol . wt.: 15000is Agimhedalase an20ppSt zbaydr (PYHr tHES GBdr:i &8 BBY§RtTRA ene
(Mol . wt.: 2000Q,,Acisd ;}i%t%de%utSiﬁeparltﬂcmat@k%rhvbdhf iad po]uyet hyl ene
( Mol .wt. 6000, Acid val ue: 8 1D14 Modi f| ene
(Mbl . wt.: 6000, SYciafs i5p8 u9 ersFﬁ% a%“?P‘ifhn‘% %@ g +y§‘§‘§}y‘{ ene
(Mol . wt . 156000 £ A0 o vjg,)] wei 140 £h&i herdrie®s FQJh)thelDl@XN@@df Itéé Béf-*}/’é%*?byl ene
(Mol . wt. : 6000, , Aci ﬁL\@ifﬂasu¥Qgceshf§ céﬂé&&@ledzn TﬁﬁpgilQEa”86ﬁ£e§@99tS

The met ai sheet$ used are shown 1 n a . .5 Table 'If' et al
sheets and pl atohgtho\augpes orgrate’ %%?E‘R?fé’s% C‘ng’“ﬁéj i@ af? on Type
of metal sheet EGdJiad)wdwed,r apkavetlysfeel £ shredtardressi byt ééﬁEraoe': 20

/'e) achieve film performance such as corrosion resistance and
- 20 adhesion. A surface-treated metal sheet can therefore be
obtained having not only satisfactory corrosion
resistance and adhesion, but also excellent press galling
resistance and handleability, with a dynamic friction
coefficient controlled to 0.07-0.15 and a static friction
25 coefficient controlled to 0.10 or higher, as well as
inhibited generation of adhesive residue produced by
shedding of the lubricant from the film during pressing.
A process for manufacturing a surface-treated metal
sheet with excellent press galling resistance and
30 handleability according to the third aspect of the
invention will now be explained. This manufacturing
process is basically the same as the manufacturing
process for the surface-treated metal sheet according to
the first aspect of the invention, except that the
35 agueous organic/inorganic compound paint used is
different, and the agueous organic/inorganic compound
film is formed in two layers.



Zinc-ni ckel electroplated steel sheet (plating coverage: 20 /n2, nickel
content: 12 % G Zinc hot-dip plated steel sheet (plating coverage: 60
/n2 (3) Chromating treatment 10 The EG and ZN in Table 2 were subjected to
el-ectrolytic chromating treatnent by conduction of a 35 prescribed
electric quantity at a current density af 260 A/dnR2 in a bath containing 50
g/1 of chromc acid and 0.3 g/1 of sulfuric acid, and after washing with
water, a hot-air drying furnace was used for drying at a peak 5 netal
tenperature of 80C. SthieaBle foladhéidnadsptaveddnakah shedhofmy nge

treatnent sol uti@&g&g@mﬁgm@%%ﬁgd%mclﬁcwgama h@t a rRAUGHHan of 40%

and silica in a rati o , d then dried w thout washin 10
The chromate filtFREREMEFE MESCEEaREFPFEHRT NP bR T BTS2 IRPY uor §gent

X-ray anal ysis. piaaelrFej Qﬁﬁfea{angn fofr agquROpbabe@anétdl netieganiics conpound
pai nts Ei ther or

ST11ca and a patyol UrIdy Ri8fess PN om libr'e oL W & CORBIndSeLR. the
proportions sh@ﬂwpwwefﬁﬁﬂ gestlts dnt seprepdr conrRBbRR reFEiAnge. nOF@&nlc

conmpound pai nt s,
20 ompound pai ? $$¥H¥déH¥E/QBO§GQnQEYb8ﬁp9$n@qyﬁgﬂﬁnQYQBH"fHﬂMEQVQan'C

e adueous QqQrgani c/inorgani c coppou ai.nt d
in (4) above vve"l‘%t%afi‘?éﬁ‘%ﬂl@“taﬁe CRASRERE g?r B B} 'f%l‘?ébgfrf’:alt aﬁ% %;gt)gre
obtai ned as in {3 ﬁﬂnn@hﬁpbgbhefdnmpwevghQStheSaﬁmb$rbﬂ%ﬂﬂ(ﬂpr@dﬁlcand t hese
were 25 hgked and. dri od 2, 3 peal HELaL LERPEE AL CagloddDC to  Tabricat e

Tat eI'l‘?e or ga ]{ij C

sanpl es fior eva I on. ni ¢ conp verage for each was
cal cul ated base@r@mnlm@HSUKEWEWtC@WPPHédIﬁa&md @¥I?ﬁ%wﬁ%ﬂﬁ°%ﬁ”|ng

EQEL' g?tltﬁg evgﬁ a%’r?i(f)éfnpfr{&ﬂ{é% %V@Iou@buaa 3018 n&Y AbE EOFMaSi dirgadiysance
according to the&aptd %fg%ttagsﬁ%e(rﬁ%gg’%ggﬁg %]S%T%aggve rea\%& ‘a 5%
NaCl aqueous smhutfdmndﬁﬁncnmﬂawe@ammEOtthe petnpedts¢wkﬁrkyu§ﬁsﬁﬁmﬁma§ 35
at an atmspher got eaperal ure ofy 356.:20d the Wbbieneyslonaenarada was

measured dfter e evaluation levels of Qa the follow ng
scale wer e Judg@arg@a§§pg QQQqQﬂeggtdﬁygenerally preferred 51nce it

allows improvement in corrosion resistance or adhesion.

The chromate film-forming means and chromate coverage

were explained above in regard to a surface-treated metal
20 sheet according to the first aspect.

As aqueous resins there may be used those mentioned
above in regard to a surface-treated metal sheet
according to the first aspect. 1In order to obtain paints
it is likewise preferred to disperse the resins in

25 agqueous solvents to form emulsions, and if necessary,
various crosslinking agents such as melamine resins or
amino resins may also be added. According to the third
aspect of the invention, the agueous resin used for the
first layer is more preferably selected from among highly

30 hydrophilic resins. As resins to be used for the second
layer it is particularly preferred to use acrylic-based
resins such as olefin-acrylic acid copolymer from the
standpoint of both performance and cost, and in cases
requiring severe press forming, it is preferred to use

35 urethane-epoxy based resins exhibiting both hardness and
elongation.

The silicate compound and colloidal silica used for



Q: No white rust 0: Wihite rust of less than 10% /: Wiite rust of a 10%
and < 50% 5 X: Wiite rust of a 50% b. Corrosion resistance after Erichsen
drawi ng Each of the evaluation sanple test pieces fabricated in (5) above
was subjected to 6 mm Erichsen drawing, after which a 5% NaCl aqueous

sol ution was sprayed onto 10 the pai nted steeel sheet sanple at an

at nosphere tenperature of 35C and the white rust generation in the drawn
sections was neasured after 48 hours. The evaluation |evels of O and 0 of
the follow ng st eehinel espeddedfasheatngéntionymaysb® thesamd tas rust 0:

Wiite rust of |@zs hﬁﬂitﬁ@r‘eld ngreefBE'SE Qurgaée/o@f'éiafec?%taﬁ sHRicle rust

of z 20% c. Cbatln esl on eval uation sanples fabricated
in (5) above v@ﬁFQ%ﬁﬁQQjﬁﬂtqh%afﬁﬁﬁén?ﬁEeSFkyd resin paint (Amlack #1000

by Kansai Pa:jnt Co. ,THd Cb&lltdldglgfs%ilflbgghstQdﬁ&ﬁleés ﬂ%?&t%’nmimnﬁ bar
coater, e dry e r mnutes at.a furnace tenperature
of 130C Aft%;r cﬁa]rfg %?3“&% gqgg%?eofﬂﬁ%% ed To1° 30 mnutes in
boi | i ng wat er archanotdearaimot ummmersedlaEBethbotﬁ wubj est B qiet mm

Eri chsen draw ng, fHH“?Esf%ééH@% aﬁBngHSE Qﬂ?lngx%ééﬁéﬂghcéﬂéﬁﬂMEE of
Ni chi ban Co., Lt was attached I’IC gr awn section .of each

test 30 sanple. b?TRP%Rﬂﬂ%ﬂ«N¥W%ﬁ%&%ﬁa§rF8ﬁFHI§hﬁﬁl d'oF fE0] PaHi%gonal
direction of 45adweshdihearalitperesappedndngerefist Apcé&rachsemf elriaan secti on

was visualdy eval uatgd., Ihg g etvoa't%t gﬂefhexsbécefoéb 8Rel Qufdndiy [ ol | owi ng

scale were judged as satistacto gee mg 37 0: Peeling area
of |ess than 59%resciesd r@‘%@é @ff éU@%lﬁﬁatdé opT Yo PR Hped Adf a

50% d. Conti nuogggwes fadid idsed ﬁa@fbm%flnblﬂﬁoﬁawtﬁseialbétcﬁ asbtim t(h‘é) above
was subj ected to a contj nr}uﬁoj#%éf ot wel di,ng_t un é ocoondl %
shown in Tabl e 3TCEAEIHL eé’fusvxélearlﬁgango?n? TRRES @ Tﬁd”b abl y
formed with a dvebbtes oflloidygetsidficd mmdowageeat en tas alguesys ned. 10
Table 3 Wﬁ!d'“909899lé}fHE%gJﬁﬁéﬂgﬁﬁEbuﬁgnghﬁhQ“%E). Here, a polyolefin
wax dispersion with a molecular weight of 6000-15,000 is
used as lubricant (A), and a polyolefin wax dispersion
with a molecular weight of 1000-5000 is used as lubricant
(B). More preferably, at least one type of lubricant
20 selected from among polyoclefin wax dispersions containing
no polar groups and having a molecular weight of 6000-
15,000 and a particle size of 0.1~5.0 um, and modified

polyolefin wax dispersions with a molecular weight of
6000~15,000, an acid value of 40 or below and a particle
25 size of 0.1-5.0 um, is used as lubricant (A), and a

polyolefin wax dispersion containing no polar groups and
having a molecular weight of 1000-5000 and a particle
size of 0.1-3.0 um, is used as lubricant (B).
As a polyolefin wax dispersion there may be used a
30 dispersion of a polyethylene wax, polypropylene wax or
polybutylene wax containing substantially no polar groups
in water or agueous solution containing an emulsifier at
a concentration of no greater than 5%, and preferably
containing no emulsifier.
35 As a modified polyolefin wax dispersion there may be

used a dispersion of a polyethylene wax, polypropylene



Vel ding current 8500 A Electrification tinme 10 cycles (at 50 Hz) El ectrode
dianeter 4.5 mm Electrode force 200 kgf The evaluation levels of Q and O
of the following scale were judged as satisfactory. 15 Q : Wl ding points:
Z 5000 0: Welding points: Z 2500 and < 5000 O0: Welding points: z 1000 and
< 2500 X: Welding points: < 1000 e. Presss@alling resistance 20 Each of
the sanples fabricated in (5) above was subjected to a test of rectangular
drawing. The conditions for the rectangular drawing test were a bl ank

fol der force ofwix t@nspalnybut wemne eak0cénka220ny agpohay groipied: WRBE X

115 mmand a helghlaa éoé& dERuid dhAR o208 dhn@naVsiace, being visually

eval uated after uation |evels of the follow ng
scale were j ud@@éF%t%aa‘H%fT étft d)r%/ greatefo thapf éét saﬂﬁeﬁ%f%)’é?kﬂ)hg 0:

Deffects due toc@addimthq@nd driudigigiser.at Q‘h@Smear3Qrbe§Smé}hafb 50% of
sliding section, area fects, . due t a a I|d| cra on 38
at | east éb@bofl%Y7?ﬁYﬁf%ih¥ i BH R 9x: r%xﬁggﬂ?e gftﬁnd%O |%%Eﬁ%3n$§
galling f. AbrmsthnnmenuxﬁxzungtagantEaghhoﬁSthaysanplesom%brmt%ﬁ¥ﬂj| n (5)

above was 5 subj ed t I i Gal I No36Q LLERSyPEN (MiWtAg at a
| oad of 10 g/cn%gi:% & ﬁ‘é; l\/J*i]‘{;%/ lq?é?%?\grlelsrahhtbg Ogrg Uée % asf on in the

sliding area. AIP?bYOH Ay Gt itted@Ynge tlﬁérgal’rﬁ? BYr #582P WL A sual 1y
eval uated. Theocgvah U@ﬁm}olbﬂﬂj/&irfsaﬁur@t@ﬂdc@rbbxyhlécfatid)vmdmgomenalsalcilro wer e

judged as, sati sfacggr%b%/c o?c q’ﬁ‘*.f"fnh% : lqléeatCngaEkbg%e?? Defd eqﬁ§1égq:e to

gal l'i ng o]nosl ess Tt han ction are ects due to
galling on at |easd, 5ﬂ@@@ﬁ101§?¥ﬂn(ﬁﬁﬂ§°§é€tﬁ§hdapéatke Ekosine af

underlying metapho1@o1St ot iwark rirct}:ié?{kdl(éefofﬁ &¢hentl iRe2B0L DBwéd eipy Ofe eainty

sanple fabricated in (5), above wth t rs renpved attached to a
Tt testing S0UPEBE, S NHTEOUDD TEHTIN OERtrEL PEER BnPEoine LTh
measuri ng apparahuslbyoﬁh(p&rniiﬁeyﬂnddax @gepthtueaumsmeUdeC$tﬂlYSt,

neasur eme t n coefficient at 0.5/sec between the
sanpl es fabri ca%teg ? g%%)g]?%o%}'edé)

The weight average particle size of the polyolefin

wax dispersion and modified polyolefin wax dispersion

used for lubricant (A) is preferably 0.1-5.0 um, and more

preferably 1.0-4.0 pum. The particle size of lubricant

20 (A) is selected to be larger than the film thickness of
the agueous organic/inorganic compound film (D) formed as
the upper layer. The weight-average particle size of
lubricant (A) is preferably not less than 0.1 um because
this tends to cause aggregation and impair the stability.

25 The weight-average particle size of lubricant (A) is also
preferably not smaller than the aqueous organic/inorganic
compound film (D) formed as the upper layer, because the
press galling resistance is impaired. In addition, the
weight-average particle size is preferably not greater

30 than 5.0 um because the dispersion stability is lowered.

The ratio of the weight-average particle size to the
number-average particle size is preferably in the range
of weight-average particle size/number-average particle
size < 3.

35 The weight average particle size of the polyolefin
wax dispersion and modified polyolefin wax dispersion of



under conditions with a load of 200 g. 25 h. Dynamc friction coefficient A
14S HEI DON dynami c friction coefficient neasuring apparatus by Shinto
Scientific Co., Ltd. was used for neasurenent of the dynamic friction
coefficient of each of the sanples fabricated in (5) above, under
conditions 30 of 10 nm di aneter stainless3steel ball sliding, a |oad of

100 g and a sliding speed of 150 mmmn. i. Handleability Several 10 t
coils with an inner dianeter of 508 mm and a sheet thickness of 1 nmwere
manuf act ur ed hawbmgcasds ¢Bff s epefanadtliyo .doéf Pi ement Bhe aprir 6¥31d rai si ng

and | oweri ng eqh ocQll 13t LOES WA & Ghaes e da0E6es0f ci0 1 ahl dhan
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surface has a dynamc friction
20 the polyolefin wax dispersion for lubricant (B) is
preferably 1000-5000. The weight-average molecular
weight is preferably not less than 1000 because the
lubricant will tend to undergo thermal decomposition, and
in a direct dry heating furnace where the surface is
25 exposed to high temperatures near 1000°C, it may not
always be possible to obtain sufficient lubrication
properties. The weight-average molecular weight is also
preferably not greater than 5000 because the effect of
further improved press galling resistance by addition of
30 lubricant (B) cannot be achieved. '

The method and conditions for analysis of the
weight-average molecular weight of the polyolefin wax
dispersion and modified polyolefin wax dispersion have
already been explained above in regard to a surface-

35 treated metal sheet according to the first aspect of the
invention. The range for the acid value (KOH-mg/g) of
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preferably has a density of 950-1000 kg/m® as specified
by JIS K 6760, a hardness (needle hardness) of 0.2 mm or
lower as specified by JIS K 2207, a crystallinity of 80%

10 or greater as determined by X-ray diffraction and a
melting point of 110-150°C.

The content of lubricant (A) or the total content of
lubricants (A) and (B) is preferably 2-60 wt% of the
agqueous organic/inorganic compound paint in terms of

15 solid content. At less than 2 wt% it is not possible to
achieve sufficient press galling resistance, and at
greater than 60 wt% the coating adhesion is inferior.

The coverage range for the aqueous organic/inorganic
compound film (C) is 0.05-0.3 g/m?® in terms of dry

20 weight. It is more preferably 0.05-0.2 g/m’. The
coverage is preferably not less than 0.05 g/m?* in order
to achieve the target press galling resistance, and it is
preferably not greater than 0.3 g/m?* in order to prevent
reduced wettability which hampers formation of the upper

25 layer film. The coverage range for the aqueous
organic/inorganic compound film (D) is 0.5-5.0 g/m? in
terms of dry weight. It is more preferably 1.0-3.0 g/m?,
The coverage is preferably not less than 0.5 g/m® in
order to achieve the target press galling resistance, and

30 it is preferably not greater than 5.0 g/m?® in order to
facilitate weldability.

The application method, baking temperature and
drying equipment used to form the agueous
organic/inorganic compound film according to the third

35 aspect of the invention have already been explained above
in regard to formation of an aqueous organic/inorganic
compound film according to the first aspect.
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static friction coefficient is lower than 0.10, the

handleability is inferior.

10
Examples
The present invention will now be explained in
greater detail by way of examples and comparative
examples, with the understanding that the invention is in
15 no way limited by these examples.
First, an embodiment according to the first aspect
of the invention will be explained.
(1) Types of agents
A list of the agents used is shown in Table 1. All
20 of the polyolefin wax dispersions except for D1 and D8

had a density of 950-1000 kg/m’ as specified by JIS K
6760, a hardness (needle hardness) of 0.2 mm or lower as
specified by JIS K 2207, a crystallinity of 80% or
greater as determined by X-ray diffraction and a melting

25 point of 110~150°C,
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Silicate Bl jLithium silicate
compounds B2 |Sodium silicate
B3 |Potassium silicate
¢l |Aqueous colloidal silica (SNOWTEX N, Nissan Chemical Industries,
Colloaidal Ltd.)
silica c2 |Aqueocus colloidal silica (SNOWIEX UP, Nissan Chemical Industries,
Ltd.)
Dl |polysthylene (Mol.wt.: 1000, Acid value: 0, Size: 3.0 um)
D2 |polyethylene (Mol.wt.: 6000, Acid value: 0, 8ize: 3.0 um)
D3 |polyethylene (Mol.wt.: 8000, Acid value: 0, Size: 3.0 um)
D4 |polyethylene (Mol.wt.: 15000, Acid value: 0, Size: 3.0 um)
D5 |Polyethylene (Mol.wt.: 20000, Acid value: O, Size: 3.0 um)
Polyolefin| D6 [polyethylene (Mol.wt.: 6000, Acid value: 0, Size: 0.1 um)
wax D7 |polyethylene (Mol.wt.: 6000, Acid value: 0, Size: 5.0 um)
:i:i:r- D8 |Modified polyethylene (Mol.wt.: 1000, Acid valuae: 20, Size: 1.0 pum)
D9 |Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Size: 1.0 um)
D10 [Modified polyethylena (Mol.wt.: B000, Acid value: 20, Size: 1.0 um)
D11 |[Modified polyethylene (Mol.wt.: 15000, Acid value:; 20, Size: 1.0 um)
D12 {Modified polyethylene (Mol.wt.: 20000, Acid value: 20, Size: 1.0 um)
D13 [Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Size: 0.1 pm)
D14 (Modified polyethylane (Mol.wt.: 6000, Acid value: 20, Size: 5.0 um)
D15 |Modified polyethylene (Mol.wt.: 6000, Acid value: 40, Saize: 1.0 um)
(BIS Modified polyethylene (Mol.wt.: 6000, Acid value: 100, Size: 1.0 pum)
(2) Types of metal sheets
The metal sheets used are shown in Table 2.
5
Table 2 Types of metal sheets and plating coverages
(plate thickness: 0.8 mm)
Abbreviation Type of metal sheet
EG Zinc electroplated steel sheet (plating
coverage: 20 g/m?)
ZN Zinc-nickel electroplated steel sheet (plating
coverage: 20 g/m?, nickel content: 12 wt%)
GI zinc hot-dip plated steel sheet (plating
coverage: 60 g/m%)
(3) Chromating treatment
10 The EG and ZN in Table 2 were subjected to

electrolytic chromating treatment by conduction of a
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reduction of 40% and silica in a $i0,/Cr0O, ratio of 3,
and then dried without washing.
10 The chromate film coverage was guantified in terms
of Cr by fluorescent X-ray analysis.
(4) Preparation of aqueous organic/inorganic compound
paints
Either or both an aqueous resin and silicate
15 compound, colloidal silica and a polyolefin wax
dispersion from Table 1 were combined in the proportions
shown in Tables 4 to 6 to prepare agueous
organic/inorganic compound paints.
(5) Application and drying of aqueous organic/inorganic
20 compound paints
The agqueous organic/inorganic compound paints
prepared in (4) above were coated onto the chromate
treated plated metal sheets obtained as in (3) above to
the dry weights listed in Tables 4-6, and these were
25 paked and dried at a peak metal temperature of 140°C to
fabricate samples for evaluation. The organic compound
film coverage for each was calculated based on
measurement of the liquid film weight during application.
(6) Performance evaluation
30 a. Plate corrosion resistance
Each of the evaluation samples fabricated in (5)
above was tested according to the salt spray test
described in JIS 2 2371, in which a 5% NaCl aqueous
solution was sprayed onto the painted steel sheet sample
35 at an atmosphere temperature of 35°C and the white rust
generation was measured after 72 hours. The evaluation

levels of ©® and O of the following scale were judged as
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x: White rust of = 50%

b. Corrosion resistance after Erichsen drawing

Each of the evaluation sample test pieces fabricated
in (5) above was subjected to 6 mm Erichsen drawing,
after which a 5% NaCl aqueous solution was sprayed onto
the painted steel sheet sample at an atmosphere
temperature of 35°C and the white rust generation in the
drawn sections was measured after 48 hours. The
evaluation levels of © and O of the following scale
were judged as satisfactory.

©® : No white rust

O: wWhite rust of less than 5%

A: White rust of =z 5% and < 20%

X: White rust of = 20%

c. Coating adhesion

Each of the evaluation samples fabricated in (5)
above was coated with a melamine alkyd resin paint
(Amilack #1000 by Kansai Paint Co., Ltd.) to a dry film
thickness of 25 um using a bar coater, the dry film being

baked for 20 minutes at a furnace temperature of 130°C.
After standing overnight, a sample immersed for 30
minutes in boiling water and another not immersed were
both subjected to 7 mm Erichsen drawing and adhesive tape
(product name: Cellotape, product of Nichiban Co., Ltd.)
was attached to the Erichsen drawn section of each test
sample. The adhesive tape was rapidly pulled off at a
diagonal direction of 45°, and the outer appearance of
the Erichsen drawn section was visually evaluated. The
evaluation levels of @ and O of the following scale
were judged as satisfactory.

© : No peeling

.d
$ dU4) r-i 04001 0vvdvyvyvra
f3 igssythgn 108 0p 000000 pP OOO
w & Opn@8er ehst -de I 1ro&£rﬁdcczas@@) rn HHas c) at rn rn

'd"-4N 0) & 0boO

H H



CCww maa~a Qa NNu 14 0 0$4 04 ri ) aro~ao aatawli 14 000 O
0000O0O0O0OO0OO0OIT 1 000G dOVO0U®>hb,vvvvvvvvvvvvv vv ro 6¢c C 99r
~0Goro41 HJ~HO11 NWWWWWWWWWWWWWWWWNU .. w
i r. Q .Cr'i ONO n1+' ~7 Ori Nmal1lll Ip I~ m01 0O HNmyv mMWN w z
to 1112 11 1l) ul 1127 IntO 1ptOI0 t0-dwww43 CCCCCCCgcCcCCC
cccccccccec 000" 00" 000" 0OO0O00000O00000O0 i rl
rl Krirl Krl rl rl rr rlorlorlborborl -rlroriorlorlorori . W11 1.1 11 W
11 11 W11 41 41 41CPHeepligg+ares 9f lasgithan it 11 11 CcCCCCCCCC
ccccccccco,as aVv a a a-a- a- ar v ww
200 > 5550 > > Sp Beal iy Ayl orlz By dng 5 ¢ .Ccococecz)c
CC_CCCCCCCC@@eteHgHaIeryblfl—LLgdriHHUHHHHHHHHHHHHH
L) i r r i ~ NLnoi nol nNoot nOt'nor oLnol f Lnooooo4 11 41 W44 Q@ OHNN Mr-
r4a r-1 NNMMN r-H.-MRNMRAeRs \WtdaPimityr-1 1t L) 1HOVO0O0O0O00O0DO
g 00 00050 000 OEQcQ QfOthos&n;Oleﬂs Wadrida@eb HnO(Bi) 4Bové wa® 0 omr-
O mo 0] mmio m Il | N O
OHNH HO |S“ﬁ36°ﬁea|g° ® PO Y (5’3?"0“6981890%56 %‘Q‘Efroﬁ’ 000
0 00 44 Ul xbnditiobECsRoX00D00DNOG0F00GNC00DE0000berdofA welkding C uo
r. oy Cxxxxxxx%&%ﬁ%ﬁ?%%EEEIEQSiﬁ»%ﬁi&&hﬂ@c&%kmeﬁ Witk a diameter of

nugget of 3 mm or greater was determined.

10
Table 3 Welding conditions
Parameter ' Conditions
Welding current 8500 A
Electrification time 10 cycles {(at 50 Hz)
Electrode diameter 4.5 mm
Electrode force 200 kgf
The evaluation levels of ©® and O of the following
scale were judged as satisfactory.
15 © : Welding points: = 5000
O: wWelding points: z 2500 and < 5000
A: Welding points: = 1000 and < 2500
X: Welding points: < 1000
e. Press galling resistance
20 Each of the samples fabricated in (5) above was
subjected to a test of rectangular drawing. The
conditions for the rectangular drawing test were a blank
folder force of 6 tons and a sample (0.8 X 220 x 180 mm)
molded to 65 x 115 mm and a height of 50 mm, with the
25 sliding surface being visually evaluated after molding.
The evaluation levels of © and O of the following scale
were judged as satisfactory.
© : No deffects due to galling
QO: Deffects due to galling and sliding scratches on
30 less than 50% of sliding section area

/\: Deffects due to galling and sliding scratches on
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at a load of 10 g/cm? through a vinyl resin film to
produce abrasion in the sliding area. After 10 minutes

of testing, the sample surface was visually evaluated.
The evaluation levels of © and O of the following scale

10 were judged as satisfactory.
© : No deffects due to galling
O: Deffects due to galling on less than 50% of
sliding section area
A: Deffects due to galling on at least 50% of
15 sliding section area
X: Exposure of underlying metal
g. Static friction coefficient
A 25 cm® area of each sample fabricated in (5) above
with the burrs removed was attached to a flat testing
20 tool, and a 10D HEIDON static friction coefficient
measuring apparatus by Shinto Scientific Co., Ltd. was
used for measurement of the static friction coefficient
at 0.5°/sec between the samples fabricated in (5) above,
under conditions with a load of 200 g.
25 h. Dynamic friction coefficient
A 14S HEIDON dynamic friction coefficient measuring
apparatus by Shinto Scientific Co., Ltd. was used for
measurement of the dynamic friction coefficient of each
of the samples fabricated in (5) above, under conditions
30 of 10 mm diameter stainless steel ball sliding, a load of
100 g and a sliding speed of 150 mm/min.
1. Handleability
Several 10 t coils with an inner diameter of 508 mm
and a sheet thickness of 1 mm were manufactured having
35 different friction coefficients, and after raising and

lowering each coil 3 times with a crane, the degree of
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examined. As a result, a good correlation was found
between the dynamic friction coefficient, the static
friction coefficient and the degree of shift (distance)
of the coil tip in the winding direction (lengthwise
10 direction) produced by winding slackness. With a dynamic
friction coefficient of less than 0.07 and a static
friction coefficient of less than 0,10, the shift of the
coil tip due to winding slackness was over 50 mm, but
when the dynamic friction coefficient was 0.07 or greater
15 and the static friction coefficient was 0.10 or greater,
the shift of the coil tip due to winding slackness was
successfully limited to less than 30 mm. In the
laboratory experiment, the static friction coefficient
and dynamic friction coefficient measured by "g" and "h"
20 above were therefore used as indicators of the
handleability. The evaluation level of O in the

following scale was judged as satisfactory.

QO: Dynamic friction coefficient: = 0.07, static
friction coefficient: = 0.1

25 X: Dynamic friction coefficient: < 0.07, static

friction coefficient: < 0.1
The evaluation results are shown in Tables 7 to 9.

As these results clearly demonstrate, the technique of
the present invention can give surface-treated metal

30 sheets with excellent performance including corrosion
resistance, adhesion and weldability, as well as
excellent press galling resistance and handleability,
wherein the metal sheet surface has a dynamic friction
coefficient controlled to 0.07-0.15 and a static friction

35 coefficient controlled to 0.1 or higher.
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D8 Modified polyethylene (Ml.w.: 6000, Acid value: 20, Size: 1.0
D9 Modified pol yethylene (Ml .wt.: 8000, #2id value: 20, Size: 1.0
Modi fied pol yethylene (Mol .wt.: 15 00 Acid value: 20, Size: 1.0 tt
Modi fi ed polyethylene (Mol : ~rAekd—wal ue: 20, Size: 1.0 m D12
Modi fied pol yét hyliene D,| Aci d vdlue: 20, Size: 0.1 m D13
Modi fi ed po R|ofeficdeygl ue: 20, Size: 5.0 ~tm) D14
Modi fied po 31HAcde¢aIue: 40, Size: 1.0 m D15
Modi fied po 1Q0, Size: 1.0 m E16
Pol yet hyl enp 3 ® m Lubricant E17
Pol yet hyl ene 39 mM B & EL8
Pol yet hyl eng .0'ttm) conpari sons E19
Pol yet hyl eng .Q'm E20 Pol yet hyl ene
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1) Type and proportion of each aqueous resin added

10
10
10
of the aqueous resin and/or silicate compound.

Amount

Type
A4
A4
Ad
A4
Ad
A4
Al
A4
Ad
A4
Ad
A4
A4

Amount
100
100
90
90
90
90
S0
90
100
100
100
S0
90
90
90
90
90
90

Type
Al
Al
A2
A2
A2
A3
A3
A3
Bl
B2
B3
Bl
B1
A3
A3
A3
A3
A3

Cr
- Ty < T
sheet | coverage | Aqueous resin/silicate compound®’

(ng/m?)
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

2) Type and proportion of silica added based 'on, 1@ E@%E@

organic/inorganic compound film.
3) Type and proportion of each globular wax dispersi

the total of the organic/inorganic compound film.

EG
EG
EG
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EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
EG
ZN

Metal
GI

No
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c. Coating adhesion This was al so evaluated in the manner explained for

t he enbodi nent according to the first aspect.
This was al so evaluated in the manner expl
according to the first aspect.
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hardness) of 0.2 mm or lower as specified by JIS K 2207,

a crystallinity of 80% or greater as determined by X-ray
diffraction and a melting point of 110-150°C.

10
Table 10 List of agents
Agent No. Product name

Al |Acrylic resin (AP-1508(12), Toa Gosei Co., Ltd.)
Organic A2 |Polyolefin-based aqueous resin (AR-2300, Toho Chemical Industry Co.,
resains Ltd.)

A3 |Polyurethane-based aquaous resin (RA-85, Nippon-NSC)

A{ |Epoxy-based aqueous resin (DICFINE EM-60, Dainippon Ink and Chemicals

Inc.)

Silicate Bl |Lithium silicate

compounds | B2 |Sodium silicate
B3 |Potassgium silicate
Cl [Aqueous colloidal silica (SNOWTEX N, Nissan Chemical Industries,

Colloidal Ltd.)
silica C2 |Aqueous colloidal silica (SNOWTEX UP, Nissan Chemical Industries,
Ltd.)

Dl |polyethylene (Mol.wt.: 6000, Acid value: O, Size: 3.0 um)

D2 |[polyethylene (Mol.wt.: B00O, Acid value: 0, Size: 3.0 um)

{ D3 .pPolyethylene (Mol.wt.: 15000, Acid value: 0, Size: 3.0 um)

D4 |pPolyethylene (Mol.wt.: 20000, Acid value: 0, Size: 3.0 um)

D3 |pPolyethylene (Mol.wt.: 6000, Acid value: 0, Size: 0.1 um)

Lubricant | D6 |polyethylene (Mol.wt.: 6000, Acid value: 0, Size: 5.0 um)

A& D7 IModified polyethylene (Mol.wt.: 1000, Acid value: 20, Size: 1.0 um)

zgtzarl- D8 |Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Size: 1.0 um)
D8 |Modified polyethylena (Mol.wt.: 8000, Acid value: 20, Size: 1.0 um)

D10 |Modified polyethylene (Mcl.wt.: 15000, Acid value: 20, Size: 1.0 unm)

D11 |Modified polyethylene (Mol.wt.: 20000, Acid value: 20, Size: 1.0 um)

D12 {Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Size: 0.1 um)

D13 |Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Siza: 5.0 um)

D14 |Modified polyaethylena (Mol.wt.: 6000, Acid valuae: 40, Size: 1.0 um)

D15 |Modified polyethylene (Mol.wt.: 6000, Acid value: 100, Size: 1.0 um)

El6 [Polyethylena (Mol.wt.: 500, Acid value: 0, Size: 3.0 um)

Lubricant | g17 Polyethylene (Mol.wt.: 1000, Acid valua: 0, Size: 3.0 um)
co;;;li— El8 [polyaethylane (Mol.wt.: 5000, Acid value: 0, Size: 3.0 um)
sons E19 {polyethylene (Mol.wt.: 1000, Acid value: 0, Size: 5.0 pm)
E20 [polyethylene (Mol.wt.: 1000, Acid value: 0, Size: 0.1 um)

E21 jpPolyethylene (Mol.wt.: 5500, Acid value: 0, Size: 3.0 um)
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10 compound, colloidal silica and a lubricant from Table 10
were combined in the proportions shown in Tables 11 to 13
to prepare aqueous organic/inorganic compound paints.

(5) Application and drying of aqueous
organic/inorganic compound paints

15 The aqueous organic/inorganic compound paints
prepared in (4) above were coated onto the chromate
treated plated metal sheets obtained as in (3) above to
the dry weights listed in Tables 11 to 13, and these were
baked and dried in a hot-air circulating dry oven at an

20 atmosphere temperature of 500°C and at a peak metal
temperature of 140°C to fabricate samples for evaluation.
The organic compound film coverage for each was
calculated based on measurement of the liquid film weight
during application.

25 (6) Performance evaluation

a, Plate corrosion resistance

This was evaluated in the manner explained for the
embodiment according to the first aspect.

b. Corrosion resistance after Erichsen drawing

30 This was also evaluated in the manner explained for

the embodiment according to the first aspect.

c. Coating adhesion

This was also evaluated in the manner explained for
the embodiment according to the first aspect.

35 d. Continuous weldability

This was also evaluated in the manner explained for
the embodiment according to the first aspect.
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g. Continuous sliding wear resistance
A 10 mm punched-ocut plastic article (video tape
case) was attached to the end of a 500 g load in a
10 rotating sliding wear tester, and then placed onto the
surface of a sample which had been formed into a disk.
The sample surface was observed every 50 rotations at 60
rotations per minute, and the number of rotations at
which scratches occur in the plating was evaluated.
15 h, Dynamic friction coefficient
This was evaluated in the manner explained for the
embodiment according to the first aspect.
i. Thermal decomposition stability
Each of the samples fabricated in (5) above was
20 subjected to heat treatment in a direct dry heating
furnace with an atmosphere temperature of 900°C and an
alr ratio of 1.0-1.5, at a peak metal temperature of
140°C, and an evaluation of unsatisfactory (X) was
assigned if the dynamic friction coefficient was higher
25 and the press galling resistance and continuous sliding

wear resistance were reduced, while an evaluation of
satisfactory (O) was assigned if they were unchanged.

O: Dynamic friction coefficient, press galling
resistance and continuous sliding wear resistance
30 unchanged after heat treatment
X: Higher dynamic friction coefficient and reduced
press galling resistance and continuous sliding wear
resistance after heat treatment
The evaluation results are shown in Tables 14 to 1l6.
35 As these results clearly demonstrate, the technique of

the present invention can give surface-treated metal
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MADYOL 01o1o1olcr r NNNNNNr rmmm 56 An enbodi nent according to the third
aspect of the invention will now be explained. (1) Types of agents A |ist
of the agents used is shown in Table 17- B#l- 5 of the lubricants (A
except for D7 had a density of 950- 1000 kg /M3 as specified by JIS K 6760,
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(2) Types of nmetal sheets -- 57 The netal sheets used were those listed in
Table 2. (3) Chromating treatnment This was carried out as expl ai ned above
for the first aspect. 5 (4) Preparation @fg aqueous organi c/inorganic
conpound paints Either or both an aqueous resin and silicate conpound,

col | oi da SﬁLicajg, g:gggo,oeoocnbinedinthe
proportipng shown \kps|E HO7 | -eRAR e g dleous
organi ¢/ | n@gr gani c | g %pplgi §eg Eof sapd drying of aqueous
or gani ¢/ | nérganic gnﬁqu gends 2@ gaxyiz¢ g nor gani ¢ conpound
pai nts plauad il gintslit Hgtidiromat e 15 treated
pl at ed mataralg;shgets qbt bove|tp{ the d}[)y wei ghts listed in
Tabl es 18 |tg02 207 and. |t . |dn L. ed bcélz eak netal
t enper at r 531}46%98 @? Hbgﬂg gtP?on. The organic
conpound £ pm gerLagq Ch callcul aljebl basled on 20 measurenent of
the liquid et f gappitcatan 6)—Periforimance eval uation a.
Pl ate cofriasgon,res staﬁncq. hi 5 \was| evaliuatied | n thelnenner expl ai ned for
the enbpdig®t sagls|8ing €% EHE L8 ‘c%ga%ig 48| 32| €or rosi on resistance
after Er cl‘gs%rg dr avlde|o[BbBs Wﬂsdzws'coawacu e bfpﬂre manner expl ai ned for
t he enbodi [fert® acaqof di ngf tio| tthe |fiirist aspect | C Coat i ng adhesi on This was
al so eval ugted—nTt rerer Texptaingd| o 307 tthe Jembodi ment according to
the first %ge,pt. d{ |Contilnuqus el dab Iidy Thi 9§ Wwas|al so evaluated in the
manner expléafred fBIS|sHS 8%@@ BeRS aﬁzé@ligné 3/8/38:3fi rst aspect. e.
Press gallfihg § esi|St3mcr| 38| 2161 3R | (8| @ &ﬁpﬂﬁ% the manner expl ai ned
for thel|embodt ment|dccording tao the(flrlsi aspedt] [f| Surface |ayer
| ubri cant rﬁ)ﬂ@l —+-egi-stamepH-egt-58+—FEach—jot—t hcqa -es) fabricated in (5)
above wasr &%nti nyous|l y subj ected|tp |t d aforefdnt i oﬁped rect angul ar
drawi ng test 3100 t §> E@ y f urface | ayer
| ubricant gHBeri ng@{a(;%t%pgﬁ CZ@& ?e@ t%jﬁg@?%t@%?pu?%r awi ng was visually
eval uat eq. (drle eval uati pr} | evel| of Q {n {he|fbl|l owi mg| scal e was j udged as
satisfacﬁo R,
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0: No accumnul ati on of adhesive lubricant matter X Accunul ation of
adhesive lubricant nmatter 10 g. Abrasion resistance test This was al so

eval uated in the manner explained for the enbodi nent according to the
first aspect. h. Static friction coefficient This was also evaluated in the
manner explained for 15 the enbodi nent -aé6éording to the first aspect. 1i.
Dynam c friction coefficient This was al so evaluated in the nmanner
expl ai ned for the enbodinent according to the first 3as Ny

Handl eabi | ity 20 ThA® RESC4LEENEVAFTREE qr?ﬁlﬁ§en§§ﬁéa gﬁBﬁﬁFn%ﬁ % the
enbodi nent accmm&eﬁ;ﬂb@ whelf host bas@estainkEde eval uation results are shown
I n Tables 21 tol T t@egg rggults clearly denonstrate, the techni que of
t he present i nvieht i8Rl gl & 'SUrface-treated metal 25 sheets with
excel | ent perfor mande liis¢l odi hhecagenss orbed dsi sthawde 1na@Rbieoh’ anddl!

vel dabi Iy, assmelde aspresaatbeph) péﬁé@p@addﬁ 1)¢) rhaal st aBaeiepdof 950-

ot oduced by hodiihdeh G L0l L8 e Bs Ry Fo Rl e,
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r+.~ri +or-d crrlysrta i |n1|E|y o? Bof| ér kﬁeaocéil s r<:1|et"el.r:m'f'LheEl bKIHK -RP i.) 0
CPNNNNNNNNNN h# Ngﬂ g% g VVrO 0
rl rdrira rld%ﬁﬁF%quqm aPQ Ri MP tlnﬁ.?%%qq 304 rarl ri rrar~
ri rariwar-1 14 1dri tplll 14 -P .av 04) HHHTr-4r -f r-4ri H
ra Hr+r-4r r-4drarari ri ri gl 06 figl- Ifgg]enq:grl Hr 4rar 40uu
uuuu uuuy UUUUUul]lllLll\/LLIlIlLLllllllll i 0o 41 | | | |
111 fggnt] Mojl1 1 1 1 1 ‘Lol (;z)L'J‘::PrP:“IC‘\M*Z\PQL;‘Cdn? 00— o\ -} |
I 1 111111 1”4 MmhvmmmM&i 4 Toa, Ggsey Go o 0-0:00-666
0000 (%::‘g?aptco JA?O quqalof:dm-aaffdoaaaeﬁusb r65:;dm 3'0% XoNo Chemical® INAdIstYy Co,
A3 |Polyurethane-based aqueous resin (RA-85, Nippon-NSC)
Ad [Epoxy-based aqueous resin (DICFINE EM-60, Dainippon Ink and Chemicals
Inc.)
Silicate | Bl |[Lithium silicate
compound | B2 |Sodium silicate
B3 |[Potassium silicate
C1 |[Aqueous colloidal silica (SNOWTEX N, Nissan Chemical Industries, Ltd.)
Colloidal | C2 [Aqueous colloidal silica (SNOWTEX UP, Nissan Chemical Industries,
silaica Ltd.)
Dl |polyethylene (Mol.wt.: 6000, Acid value: 0, Size: 3.0 um)
D2 |polyethylene (Mol.wt.: 8000, Acid value: 0, Size: 3.0 um)
D3 |[polyethylene (Mol.wt.: 15000, Acid value: 0, Size: 3.0 um)
Lubracant -
(A) & D4 |polyethylene (Mol.wt.: 20000, Acid value: 0, Saze: 3.0 um)
-comparl— D5 |polyethylene (Mol.wt.: 6000, Acad value: 0, Size: 0.1 um)
sons D6 |[Polyethylene (Mol.wt.: 6000, Acid value: 0, Size: 5.0 um)
D7 Modified polyethylene (Mol.wt.: 1000, Acid value: 20, Size: 3.0 um)
D8 Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Size: 3.0 um)
DY [Modified polyethylene (Mol.wt.: 8000, Acid value: 20, Size: 3.0 um)
D10 Modified polyethylene (Mol.wt.: 15000, Acid value: 20, Size: 3.0 pm)
D1l|Modified polyethylene (Mol.wt.: 20000, Acid value: 20, Size: 3.0 um)
D12Modified polyethylene (Mol.wt.: 6000, Acid value: 20, Size: 0.1 um)
D13 Modified polyethylene (Mol.wt.: 6000, Acad value: 20, Size: 5.0 um)
Dl4|Modifiaed polyethylene (Mol.wt.: 6000, Acid value: 40, Size: 3.0 um)
D15Modified polyethylena (Mol.wt.: 6000, Acid value: 100, Size: 3.0 um)
Lubricant|El6|Polyathylene (Mol.wt.: 1000, Acid value: O, Size: 0.6 um)
(B) & |E17|Polyethylene (Mol.wt.: 5000, Acid value: 0, Size: 0.6 um)
CompPari~ ip1glpolyethylena (Mol.wt.: 1000, Acid value: 0, Size: 3.0 pm)
sons El9|polyethylene (Mol.wt,: 1000, Acid value: 0, Size: 0.1 um)
(2) Types of metal sheets
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were combined in the proportions shown in Tables 18 to 20
to prepare aqueous organic/inorganic compound paints.

(5) Application and drying of aqueous
organic/inorganic compound paints

' The agueous organic/inorganic compound paints

prepared in (4) above were coated onto the chromate
treated plated metal sheets obtained as in (3) above to
the dry weights listed in Tables 18 to 20, and these were
baked and dried at a peak metal temperature of 140°C to
fabricate samples for evaluation. The organic compound
film coverage for each was calculated based on
measurement of the liquid film weight during application.
(6) Performance evaluation

a. Plate corrosion resistance

This was evaluated in the manner explained for the
embodiment according to the first aspect.

b. Corrosion resistance after Erichsen drawing

This was also evaluated in the manner explained for
the embodiment according to the first aspect.

c. Coating adhesion

This was also evaluated in the manner explained for
the embodiment according to the first aspect.

d. Continuous weldability

This was also evaluated in the manner explained for
the embodiment according to the first aspect.

e. Press galling resistance

This was also evaluated in the manner explained for
the embodiment according to the first aspect.

f. Surface layer lubricant peel resistance test

r
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the embodiment according to the first aspect.
h., Static friction coefficient
This was also evaluated in the manner explained for
15 the embodiment according to the first aspect.
i. Dynamic friction coefficient
This was also evaluated in the manner explained for
the embodiment according to the first aspect.
j. Handleability '
20 This was also evaluated in the manner explained for
the embodiment according to the first aspect.
The evaluation results are shown in Tables 21 to 23.
As these results clearly demonstrate, the technique of
the present invention can give surface-treated metal
25 sheets with excellent performance including corrosion
resistance, adhesion and weldability, as well as
excellent press galling resistance and handleability,
while also inhibiting generation of adhesive residue
produced by shedding of lubricant from films during
30 pressing.
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g slackness or load collapse during pPiling of cut

sheets, and are therefore Suitable as materials in the
fields of household electric appliances, construction
10 materials and automobiles. The agueous organic/inorganic

surface-treated metal sheets with satisfactory press
galling resistance and handleability.

15 The surface-treated metal sheets'according to the
second aspect of the invention exhibit excellent
performance of corrosion resistance, adhesion and
weldability and maintain press galling resistance and
continuous sliding wear resistance, and are therefore

20 also suitable as materials in the fields of household
electric appliances, Construction materials and
automobiles. The agueous organic/inorganic compound
paint and manufacturing process according to the second
aspect of the invention Provide for the market surface-

25 treated metal sheets with satisfactory pPress galling
resistance and continuous sliding wear resistance.

The surface-treated metal sheets according to the
third aspect of the invention exhibit excellent
performance of corrosion resistance, adhesion and

30 weldability and maintain press galling resistance, while

35 are therefore also Suitable as materials in the fields of
household electric appliances, construction materials and
automobiles. The agueous organic/inorganic compound
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Industrial Alicabilit The surface-treated netal sheets according to the
first aspect of the invention exhibit excellent performance of corrosion
resistance, adHsingn aitd " PRERGANFEREY PARGCHRI FEBPTAPREsEe I Fhids ovi ng

the problens ofagiidt Yrahend nvesitsbangeovitie ! for W gl marisd R odiemseor | oad
col | apse durin i therefore suit e

due jli of .sheets, and _are l.e as
materi al sinn th e#%%ﬁ(ﬂél ﬁ8&§§ﬁowatﬁ|éé€+f£a PRTY ace®® Fomstiuction 10
materi al s and ardsitEroes .anbhdaadleabslotgani ¢/ i norgani ¢ conpound pai nt
and manufacturing process according to the first aspect of the invention
provide for the market surface-treated netal sheets with satisfactory
press galling resistance and handleability. 15 The surface-tzeated netal
sheets accordi ng second aspect of the invention exhibit excellentto the
performance of corrosion resistance, adhesion and weldability and maintain
press galling resistance and continuous sliding wear resistance, and are
therefore 20 al so suitable as materials in the fields of household
el ectric appliances, construction materials and autonobiles. The aqueous
organi c/inorgani c conmpound paint and manufacturing process according to
the second aspect of the invention provide for the market surface 25
treated netal sheets with satisfactory resistance and conti nuous sliding
wear resistance. The surface-treated netal sheets according to the



third aspect of the invention exhibit excellent performance of corrosion
resi stance, adhesion and 30 weldability and nmaintain press galling

resi stance, while inproving the problens of coil smashing due to w nding
slrackness or | oad collapse during piling of cut sheets and inhibiting
generation of adhesive residue produced -by7 shedding of |lubricant fromthe
films during pressing, and 35 are therefore also suitable as materials in
the fields of household electric appliances, construction materials and
aut onobi | es. The aqueous organi c/i nor gafil@di¥$mpound 66 paint and

manuf gct ]tgr i ntghpr oceils.t aCQ\O][s@irEQCFQtEFQEEBi ithéltaasmfét %%%}m%%@/lfqrgriton
provide for the market surface- treate eet s, W ati sfact.or
press galling 9%%5%n%ﬂ#l395hJeﬁ&ﬁ&P8§ﬁiFggyga9§g9abl%i?¥hﬁ?hﬁ?a9§er12éé

surface-treat ecoyretatinhdet3-4.10h ge‘m&_eMeam Fnessi gy aldgamg cr/ésiosgance and
handl eabl sl ty, CORLARE'S A8 oM 13YnBIe0 Rar: By Ip08H Ofn AL ABIRO U in
C conpound Trlmcon

organic/iéorganl np alning_erther or_both an aqueous
resin and a sid?itat SidoRFSENEOMROURE! | agsWalpoR§ ok PP HY SE L i er si on

with a ]fml efuljadiélﬁéﬁltorpfwiﬁc?\o@- ?n@l@@@la@dwgigﬁ’é al’sfftyglwcﬁocmjmmandls:sl-i ca in
terms of soli ntent.._ 2. surf.ace-t.reat . \M excel lent 10
press gal ling rigi‘%ttgnocfe caﬁ%ﬁ%gr?&l 5&6%?&%5&%%%% %g ?%il%viéa%n% .
characterized in that. said poifipsleettireanad mdtaperBeeh Vithtefelskerdne type

sel ect ed 4fy om ﬁ%ﬁ?@@s PP Vi LT s ndleSBREShARE1 698 8L BY NS A0 PRI @Al Y OUps
and having a ecular weight of, 6000-15,6 000 and a Q?r icle 15 size of
0.1-5.0 m and PR i bd GHEAAEEIFaHaRN #PeheFaiBnROWPHeE i o1&t ul ar wei ght
of 6000- 15, 000, d agpeBEich vial us: Afead@ ohebelhpw aaleatpdr fich eamdrze of
0.1-5.0 m 3. A sur e-treated netal sh Lt h_excel

gal ling resistafi %L%fh%rﬂxea ﬁﬁﬁ%rf%gggor%g}’ﬁmbgnscﬁgi #gjl]élér@%gse%d
characterized imavhag a heolaaflace vedghg odyR8RPc 1P PO oRd cRBITHIER of
0.07-0.15.and a t] frictd caoeffici . af 0 ]l r. 4. An
agueous oslrsgani c??%%réégn? bf_c%'rgpg)tandd%gg h\tgldgggeghgrga}l%tgégféﬂd‘g y contai ni ng

ei ther or both dbhspeuebuss wigh e aned exudiaki wettghtoapobfdf-u%, W1 as a

polyolefin wax,digpeLsionmiih & MU1eeulau wepaht 1616008 165 090 - B35 Wt %

of colloidal silicain terms of solid content, and water. 30 5. An aqueous
or gani ¢/ i nor gani®. conpound pai nt

3. A surface-treated metal sheet with excellent

20 press galling resistance and handleability according to
claim 1 or 2, characterized in that the surface has a
dynamic friction coefficient of 0.07-0.15 -and a static
friction coefficient of 0.10 or higher.

4, An agqueous organic/inorganic compound paint

25 characterized by containing either or both an agqueous
resin and a silicate compound, as well as a polyolefin
wax dispersion with a molecular weight of 6000-15,000, 5~
'35 wt% of colloidal silica in terms of solid content, and
water.,

30 5. An agueous organic/inorganic compound paint
according to claim 4, characterized in that said
polyolefin wax dispersion is at least one type selected
from among polyolefin Wax dispersions containing no polar
groups and having a molecular weight of 6000-15,000 and a

35 particle size of 0.1-5.0 pm, and modified polyolefin wax

dispersions with a molecular weight of 6000-15,000, an



according to claim4, characterized in that said polyolefin wax dispersion
is at |l east one type selected from anong pol yol efin wax di spersions

contai ning no polar groups.and having a nol ecul ar wei ght of 6000-15, 000
and a 35 particle size of 0.1-5.0 m and nodified pol yol efi n wax

di spersions with a nol ecul ar wei ght of -6(¥--15,000, an 68 acid value of 40
or below and a particle size of 0.1-5.0 m 6. A process for nmanufacture of
a surface-treated netal sheet with _excellent press_gal]ing resistance and
5 handl eabi | i t §¢idheakies eaf A ambepaw apdep BBEEIAEF 378 ME fedoPdPfng to
claim4 onto a plated netal sheet at 0.3-5.0 g/n2 in terns of dry weight,
it is baked to"Torm an aqueous organic/inorganic conmpound film 7. A
process for manuf acéure »dfprocass foe- masatadtute aftalswifate-winemtedcel | ent

press gal ling peshstance apd n handhgahk! .'Fwsscfamfﬁ@rfméawmmdafter

coating a paint according to claim5 onto a p[ated_netal sheet at 0.3-5.0
g/n2 in terns bRREFSAkELHHE, GhRaGasteIRegd: &0f PAT RhTHGUEHRY @
or gani ¢/ i nor gapa&n€ oapesdidd 4o cl@if. 4Aostivf acplétedtmstaietssiecshedt W th

excellent pregs,g !5!@9,“% 95 $E2RECoANE: ¢ AU 4 JHOUS; Sl1isdiRG cWeRb form

resi stance, characterized by having an aqueous ‘organjc/inorganic conpound
film contai ni NngRePEREPUSrOXFARN C/HN0XgaBGs CPBBRPRN ANt Y si | i cat e conpound,
as well as a 20 |ubfjcans gAYceyrezethaniifacpokyobef answafach-speragiedn Wit h

a nol ecu] ar wei ght . of, 6000-15, 000 | ubri t . CO

polyolef}ﬁ wax"GF8pet 8FDh Vﬁ%ﬁ1%¥qﬁﬁ g@&lgkggaeﬁéﬁ%l% ﬁ%ﬁﬁ%ﬁ%ﬁﬁfi%ESd 5- 35
wt % of col | oi daknglkabality, t@rampatferdaledd iponhaht 2168 AR rfg sai d
aqueous 25 Orggﬁ'iﬁéi 95%@5‘ £g CORAUNGh f5i bAkdt a0p3abed BéE#L dhedt at

|
surface-treated netal sheet W th excellent ress galling.resistance and
conti nuous sl i @irAg3wlaf’/™r d&i $LEAEeChcEEY df ity oY iﬁﬁiﬁahgﬁaFgc?ggﬁzed in
that said | ubancagtebhy nggmid&innrg@mdptypmpoﬁndubi1mant 30 selected from
anong po#golef|n wax d'SRe%§£€§E%£¥€?é¥éH RY+al0sRBL AN w I RUPRc Sk avi ng a

, and a

mol ecul ar " wei ght of “6000- particle size of,0,1-5.0 m and
nodi fied pol y®ressnIadk 89 spes &§ oA anidne &0%%88}13&&/&&3’?}? wiar
6000-15,0003 a&e@QgQayabuecmérA&kégiﬂyﬂ(my apdiagpanthqte085 ;ize of 0.1-5.0
roups and havirgenio! SoBrAEHLE Foldbith 2 dnr RRRS RO B TE R R A bR 2, e
of 0.1- 5.0 m an0.adARCHAUEBEEN oRRAM Fiili6RgEn COMBEHBB NS p‘é‘?f& as a

20 lubricant (A) composed of a polyolefin wax dispersion’

' with a molecular weight of 6000-15,000, a lubricant (B)
composed of a polyolefin wax dispersion with a molecular
weight of 1000-5000, and 5-35 wt% of colloidal silica in
terms of solid content, and by having said aqueous

25 organic/inorganic compound film at 0.3-5.0 g/m?.

9. A surface-treated metal sheet with excellent
press galling resistance and continuous sliding wear
resistance according to claim 8, characterized in that
said lubricant (A) is at least one type of lubricant

30 selected from among polyolefin wax dispersions containing

no polar groups and having a molecular weight of 6000-
15,000 and a particle size of 0.1-5.0 upm, and modified

polyolefin wax dispersions with a molecular weight of
6000-15,000, an acid value of 40 or below and a particle

35 size of 0.1-5,0 pm, and lubricant (B) is a polyolefin wax

dispersion containing no polar groups and having a



containing either or both an aqueous resin and a silicate 5 conpound, as
well as a lubricant (A) conposed of a polyolefin wax dispersion with a

nol ecul ar wei ght of 6000-15, 000, a lubricant (B) conposed of a polyolefin
wax dispersion with a nol ecul ar wei ght of 1000-5000, 5-35 wt% of
colloidal silica in terns of solid contemd9 -and water. 10 11. An aqueous
organi c/i norgani ¢ conpound pai nt according to claim10, characterized in
that said lubricant (A) is at |east one type selected from anong

pol yol ef i n wax™eli 8pekar orei ot PG -R8°BoREF frodpsiat S¥fidg Yal-

mol ecul ar wei ght ¢ 0f,6000- 15, 000 and a particle 15 size of 0.1-5.0 m and
modi fi ed polyolefin wax dispersions with a nolecular weight of,

6000- 15, 000, an aci@. vahuea®pfets @rgvaliediangganpar¢omp@ing R2igt 0. 1-5. 0
m and |ubricapbn{Bnisqgae PHOIH iddthandbgRebss Ofes CONimd N Ny e apel ar
groups and having a mpl ecul ar. wei ght 22) of 1g02- ?000 and cp@rgi cle size of
0.1-5.0 M@ 12. CATBPBRRBss2¥ ore arfif & diPEL6R S SO/ f GRBRYTEAtYd @ netal sheet
with excel | ent ppilgssefahlwag digiextsdonewand aconlecubas weighithgivear
resistance, chapgglesigegl 10 {Aliclt 9 )CRRMpBEANo A EMByoletin wax
organi ¢/ i norgani ¢ coipound palnt 25 accordi n% to clalm 1? o(gt o] caj.i pl %%ed
metal sheet atdésBersiongeidhish naderulse yeyIhEi ght 1099-7Pbaksd X ¥ Por m an
aqueous organi gki BeLYaDEE] cONPIRNdi ilerms1d3f Aopidcesstémy, namiifvedtear.e of a
S“”ace'%eat ed meyal sheel yud lnli%mingrrgﬁﬁiQ%&'{\&g%ﬁ@séasfr?cnce and

30 continuous slidi wear fresistance, charactérized 1n that "after coating
an aqueous or gancotihbeghai elabhpdund#hsdiasterieedr dnnghd® 3% m 11 onto a

plated netal shgetiadhn®- 3a)5:i9 & NMkdst lowenkypl deyeweg@htfromtanangaked to
forman aqueous orggE:ic i nor gani ¢c_conpound . fI.l

35.14 S -Iiseat ed
metal sheet wi PRIER BntaX pP B3RO 9 Sngcopés?ilgt’r{gﬁcgoa at an%lltée bi Ialtntdy,
characterized Raviby bambhgeubsr avdighgt dfapd00-ah, AQledld &rRRftI%eor ganic
conpound_film (C) containipg,either or n UeinlEskn and a
sili catelgorrpo ﬁ&eaﬁ’g g'?u%f?cant {n&f mégétr?gggeggg?sg polyol efin wax
di spersi on w t kiigpeelseoubawibhwei ghtemfla300@i55t0006, 6800aldr§O0heigght of

0.05-0. 3 0/ 2, 330,33, 3800001 WTow AhAWFANS1010a8E 61 5OT PANIS: 0
conmpound film (aIS) conposed of either or both an aqueous  resin and a
silicate conpownd amd 3uB5iqansofBroly & dAlyodiefilRaWay €&FRETHO%ol i d

content, at a dry weight of o?'rlr eppsgiﬂﬁz'halr@n AasHbiaeg1Lf opd Rshdret al
g ga Ping 7és d

sheet with excél9e Ergess I stance and handl eability according
to claionld, ofanacesiodedand ahparsidie |Une ©fn-LAP - Pshat

12. A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and
continuous sliding wear resistance, characterized in that
after coating an aqueous organic/inorganic compound paint

25 according to claim 10 onto a plated metal sheet at 0.3-
5.0 g/m? in terms of dry weight, it is baked to form an
agqueous organic/inorganic compound £ilm.

13. A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and

30 continuous sliding wear resistance, characterized in that
after coating an aqueous organic/inorganic compound paint
according to claim 11 onto a plated metal sheet at 0.3-
5.0 g/m? in terms of dry weight, it is baked to form an
agqueous organic/inorganic compound £ilm.

35 14. A surface-treated metal sheet with excellent
press galling resistance and handleability, characterized



| east one type of |ubricant selected fromanong 15 pol yol efi n wax

di spersions containing no polar groups and having a nol ecul ar wei ght of
6000- 15, 000 and a particle size of 0.1-5.0 um and nodified polyol efin wax
dPspersions with a nol ecul ar wei ght of 6000-15,000, an acid value of 40 or
bel ow and a particle size of 0.1-5.0 20 @m-16. A surface-treated netal
sheet with excellent press galling resistance and handl eability according
to claim114 or 15, characterized in that said agueous or%ani ¢/ i norgani ¢
conpound film (@) hR¥idgmaged BITah L3P L b FAYSESISn OXFGRACEORBE c

| ubricant prepaicagodyd €omhi PENgecontabhticadidhr ofr dopdl wal efirowax

di spersion wth _a_mplecul at L ght - 0 ubricant (B) of
a polyolefin V\éfséinsﬁél?sﬁo%l%\nx\?%gg ﬁ%og&?cgra]r%m% gu?’r}gfgfgog?%ooo. 30 17. A
surface-treat e¢omposledshéer ppivobstin |wan difRReysigal Mikd PeBPSLEWRERL and

handl eabi bty aeaohdl 68 k900chl 0040 acharcs) aidiand lo7 bhab-aahdg)ufyri cant
(A) is at |least oOne type o [ubricant sel ected from,am)n% gol, ol efi n wax
di spersi ons cor& @isng §8CBBARala¥PbHupd® AR S HAFFGF LS/ HIPEGEPAF wei ght of
6000- 15, 000 an@cngeaind ¢liem $DFecompdsdd Sof) ettt arodiofthednpalhyedesi n wax
71 dispersions w.th _a ml ecular, wej 6000-:15,.000, hd, ue of
40 or bel ow ancfea?lﬁ’aratnidclaesélgfga(t) %)%%‘?%d agr]paoasngsl %%r%i %gntcgzggllagia

pol yol ef i n wax sdilsiger sinoterssnefi pPhid PPt/ GrtodpSrandergPicngtal->-

ol ecul an gwei ghy, b fr?1000- 5000 and a particle size of 0.1-3.0 m 18. A
surface-treated nmetal_ sheet w.th excel] ent es I L. resi e and
handl eabi l ity accorgisng 0 SUAAG 8 r%?JC% a?ynéégllfq}%%l%&ghggggégrg?ged in
that the surfaoedmgadldygaresistrpee omnddedidlgadnlisy @coprding 49 and a

static frictionGoef fiCi eMNar@bt@riler iNi Ghet .sdi 1AHMICERTS (A is at

manuf acture of a surface-treat %d Eet al she%ai Mtf‘ﬂfxceu ent. press gal l'ing
resi stance and 1effHdI®hitYPey OFchAPREERPT 2% TR That" &f &P " Coat i ng onto a
pl ated matal shselydire fgueans ddsganis tHRH 0T QR TN DTPBURD 1EE gaionps (&pd
conposed of ei thar. or 539& 1.680:39U6848nE ek Ne GOKL 19, GY1d IRt @ GaTRand, as
well as a lubrican g( Which s "a po yolefin wax dispersion with a

mol ecul ar wei ghtiznd oBO0A~F5,0000, anddwaceified RIBPIERgMeX terns of dry
wei ght, baking it_to forma .first ; j 019 120 oo ,agHeous
or gani ¢/ i nor ganﬁklcs%%rnsbloounn@d ""l<'§{’|hnt§:1 Fb?gggﬁggg‘gﬁiw c_gipta%ge({lgor bot h ag squeous
resin and a silackd eva 4@, ozsbRAPY aBdcd| Py HiFl&i944% %nd hare

wherein :ﬂpe co&&pidal silica content is 5-35 W% in terns of
16. A surface-treated metal sheet with excellent
press galling resistance and handleability according to
claim 14 or 15, characterized in that said agueous
organic/inorganic compound film (C) is composed of an

25 aqueous resin and a compound lubricant prepared by
combining a lubricant (A) of a polyolefin wax dispersion
with a molecular weight of 6000-15,000 and a lubricant
(B) of a polyolefin wax dispersion with a molecular
weight of 1000-5000.

30 17. A surface-treated metal sheet with excellent
press galling resistance and handleability according to
claim 16, characterized in that said lubricant (A) is at
least one type of lubricant selected from among
polyolefin wax dispersions containing no polar groups and

35 having a molecular weight of 6000-15,000 and a particle

size of 0.1-5.0 pm, and modified polyclefin wax



solid content, to 0.5-5.0 g/n2 in ternms of dry weight, 25 and baking it to
forma second |ayer. 20. A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and handleability
according to claim19, characterized in that said lubricant (A) is at

| east one type of lubricant 30 selected-frpm anong pol yol efin wax

di spersions containing no polar groups and having a nol ecul ar wei ght of
6000- 15,000 and a particle size of 0.1-5.0 m and nodified ol yol efi n wax
di sper si ons wi ghspen®dierw | it mle@mlasoseiis,toeé,6%\910a1:5@PQ%a| 38 of 40 or

bel ow and a pagtigl 2136 & 280 Pr Bbehdw And a2pardiplrocesse for omanuf.acture
of a surface-treated 72 netal sheet with excellent press galling

resi stance andimMhafBif ebBRT 180 tacddr disng POLY¥PAPATAOVEY SBSPLIRANct eri zed

in that said aguaous,ongam Gid ar gaRip<CaRROHRY: RAI Al i & Gampged of
an aqueous resin, a réorr%oungél ubr %égr‘ilt%% pr'epa?égab @%E%?%llérs\rg a Iu%ri cant
(Aé of fi 580! yob&f i(lgOWa?OOQii@pbr%iRﬁrwctlﬁ &1@8| @éupai/—%e?gm- of 6000- 15, 000
and a |ubricant 0 >f [ r si ' I I

"6 ght of 1000 5000- SandrBL iR S bR HeTe) SheDe th h oL e A
surface-treateg#ress meiihinghergisfanceeds henpdlprisignl #eFRFIEY Lance and

Pﬁg?' g:?idl : th; %90?%”%?@1&1{%{ ong 1C7|,aicmi&r$8]}:bei2éd ishelactiard zed in
rica is_ at |east one. .typ ; Lca from

anong ponoIefﬁﬁr&éﬁgA%?§p%ré¥% +to %ﬁﬁﬁoﬁg%ﬁgfggpgéhgrgﬁﬁiﬁgﬁgﬁﬁgVing a

15 nol ecubar weinght eta60O0f s OUM anetf isdentcpé 8+ 28 ©F higher, 0 m and

modi fi ed p0|y0|efiﬂ yax QiﬁP@E@éé”FbﬂMﬂéhuﬁ%c@QE@CBEaé ¥et gide Ofreated
6000- 15, 000, an acid val ue of 40 or ticle.s{ze of. 0.1-5.0
n

m and | ubr | caRE L3 BFTPE QubER oK S | PP LA Bp B ORI RE A HGE 5ol ai 20
g'rti)EJg'soaqu havinagda eabhb &t uy ar ¢ et @yt e xoif z kD AG- 5@69 aﬁdea c‘p"atqul@tg Ze of
plated metal sheet an agueous organic/inorganic compound
15 paint (E) composed of either or both an agueous resin and
a silicate compound, as well as a lubricant (A) which is
a polyolefin wax dispersion with a molecular weight of
6000-15,000 and water, to 0.05-0.3 g/m®in terms of dry
weight, baking it to form a first layer, and then coating
20 an aqueous organic/inorganic compound paint (F) composed
of either or both an aqueous resin and a silicate
compound, as well as colloidal silica and water wherein
the colloidal silica content is 5-35 wt% in terms of
solid content, to 0.5-5.0 g/m’ in terms of dry weight,
25 and baking it to form a second layer.

20. A process for manufacture of a surface~-treated
metal sheet with excellent press galling resistance and
handleability according to claim 19, characterized in
that said lubricant (A) is at least one type of lubricant

30 selected from among polyolefin wax dispersions containing
no polar groups and having a molecular weight of 6000-

15,000 and a particle size of 0.1-5.0 um, and modified

polyolefin wax dispersions with a molecular weight of

6000-15,000, an acid value of 40 or below and a particle
35 size of 0.1-5.0 um.

21. A process for manufacture of a surface-treated
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metal sheet with excellent press galling resistance and
handleability according to claim 19 or 20, characteriied
in that said aqueous organic/inorganic compound paint (E)
is composed of an aqueous resin, a compound lubricant
prepared by combining a lubricant (A) of a polyolefin wax
dispersion with a molecular weight of 6000-15,000 and a
lubricant (B) of a polyolefin wax dispersion with a
molecular weight of 1000-5000, and water.

22. A process for manufacture of a surface-treated
metal sheet with excellent press galling resistance and
handleability according to any one of claims 19 to 21,
characterized in that said lubricant (A) is at least one
type of lubricant selected from among polyolefin wax
dispersions containing no polar groups and having a
molecular weight of 6000-15,000 and a particle size of
0.1-5.0 um, and modified polyolefin wax dispersions with
a molecular weight of 6000-15,000, an acid value of 40 or
below and a particle size of 0.1-5.0 um, and lubricant
(B) is a polyolefin wax dispersion containing no polar
groups and having a molecular weight of 1000-5000 and a

particle size of 0.1-3.0 pm,



