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NSC- V523 - 1 DESCRIPTION ZI NC- BASED PLATED STEEL

SHEET EXCELLENT I N SURFACE ELECTRI CAL CONDUCTI VI TY

HAVI NG PRI MARY RUST 5 PREVENTI VE THI N FI LM LAYER NSC-v523
TECHNI CAL FI ELD The present invention relates to a
zinc-based surface-treated steel sheet used for PCs,
audi o, TV, and 10 other hone appliances and copiers,
printers, facsimles, and oﬂ?ﬁﬁd HLI&N aut omat i on

products which is superior in the conductivity of the
steel sheet surface, which becones _essential for

securi noethe BAYRABKATER STHEL SHEET  BARRFRENL IN SURFACE
shi elnrg: ng P@Lfmrrrm&me; afonsiues 1 vaiee tHala N e R tRrsT
assenbly of the hone C 3 C tomati on
products, and is aIs%ggfé&iﬁgg—iﬂiﬁ—ﬁéﬂ&eﬁﬁgﬁg

resi stance. BACKGROUND ART For a long tine,

surface-t e eet 20 conprised of
galvanizé@§§%§g$ﬁéh€t§f$reated on its surface by

chromat e Ties peesensethvent iogerguaheést tesaf pinc-based

i nd ' ' b r fiLelds IS

gal i SR eraerCed cePeBL FRBR: (BBER, P, PEE SapdraesTy, and
t he ot pehdren avpWinees usedwhephenscupredtenen Gsedimiles,
undefy 24118y USHA o tg@‘s?@ﬁ%%ﬁ%?i’b&@@@?”&hﬁgﬁésrggﬁérior in

had the features of eas I ng conduct i Vi '
bet Vigth drduciectrvme Peardtent sheet menbereandhich

haviyg-superd Qienaf LuUngabi Lityrand shieldbffqability and
performance. The ability to suppress ite_rust was
mgyﬁkﬁﬁ$%QﬂaQQe%%ﬁ;%R&?%ﬂ&%ﬁ Rerel UM %EiFF??ltheet
paSSﬁé_«hﬂiléﬁldé)thh@r E&ws&m&h X fof rm?@ %éﬁ%??leé?ﬂ@nli?s or office
material and the ability. o e film se ,
o pd 1 B TR e E eI 1o RETRURE PV 57 Wikt opRETos on
Si naeedierartveonat e treated | ayer was thin and uni form

so the. [ nce with the conductive
terninalgggggﬁ&ggﬁié%%ﬁIOML I'n recent years, the

demands divmet erdred st fmor, swdirte orrodtehvs tonbeshadt

I t ! b
tougiar e o e et BN r ol B s

r estUIdEGRy s eclofondie Ha@vegemntussd obe large quantities for

industrial products in a broad range of fields. This
galvanized steel sheet had a high ability to suppress the
formation of white rust which occurred when used under
the usual atmospheric environment and further had the
features of easiiy securing conductivity between the
electronic board and steel member and having superior
groundability and shielding performance. The ability to
suppress white rust was high due to, it was believed, the
high ability of passivation of a chromate film to plated
zinc material and the high ability of the film of self
repair of damages. Further, the conductivity was good
since the chromate treated layer was thin and uniform, so
the contact resistance with the conductive terminals was
kept low.

In recent years, the demands on matérials for

reducticn of environmental load substances and toxic
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used for chromate filns. Hexaval ent chrome is a toxic
substance identified as bei ng carcinogenic.

Restrictions 5 on discharge of hexaval ent chrone in

the process of production of _syrface-treated stee

sheet and harmto health acconpanying el ution thereof
at the tine of use of the steel sheet are concerns.
Thesworancehehavwentovs tevehepedThereehs ednf INATre2o1Ng

not_ u e €y

S ELOTES Bathledly Sremre poratfunag, cnrone
of usedtfoy cheomare abblns - algaivaherbdcRreee iRedt toxic
Wi Eh, 8 ¢ L 48E P&@N@Dfigg £9abb Dgq | AYBEind@eh Bl OEBstRections

corrosion resistance, phosphoric acid or an inhibiter
i ngqaredqimhqsgmsf SUPXaRR YR deromRi Nt FRGt BAOSEES| OF

ﬁﬁfo&@étf&@eéf°§urf§céﬂff@§téﬂ é@ééﬁtéﬂéétdgﬁdtﬁarm to
bei'ng coated wth an insul atlnghre5|

t hehefe} et 2@F BRI PG NF ne &Y T 677 RRSHRP c@tcBﬁau fW@lP% use of

Theref o€zt hensdist s ror eyesting. st eel sheet of JP
2000- 319787 A _cannot. at ., 20 ggesent be. sai

suffici eHECEREPERt eF P&t FRESRDPTS APBFFLRPFGN® tBrﬁgﬁed £11m
e|e§éf0@$§§g ehfbmgrausonall onfopr edanpie, andeotfBe2000-

SOULPIERL X1 (<551 26,01 05801 L1kt scHELEL e, copgotooy of

suré@mxum@ the sﬁeﬁhcsheﬁtacg&tednbyeéletEﬁbn&Qﬁ@ti@ith a
2D ouee En L edyLr RLEL ! (00bE CRAPOREPbSLOtRe corrosion

I ¢ Waves co rom out s evuce
thereSBﬂEaasethpthQUﬂdlpo@endlar anflﬂhpblter ingredient

groyndabi | { Ly1§S24485Yf £ ?éeEEeaEEBUQE§e§U§He€§ was superior

erroneous oOp ergt fonh of ~brea of “the el ectronic
equl@n@@IrOﬁDQBereélétamFﬁIdugot@céaﬁngEPééF?QnWéth an

equi@&@fﬁtyﬁ tPeQ?M’hﬁygrgeBQEahbM tB8CHEEHcthbS being
groundabi I'i y by being screwed . to stee

Thers h
chabBEeriercin| RUFhpsScaeBIUEREVERY - 4 3§egPrefh§ e rust

st eglosbgEL vieEEcBXPOBEEL abEt Do gcnewsheles, Aseaaﬁot at
met al - net al  conducti on couldgggﬁeasil bt ai

y
regaf@FeRs Bf aAydchPolate F Sl ke praste erls“"ﬁ fox
theappnﬁégﬂﬁbﬂgty Eamélelestzenand,hbgﬁecepeutomaanoa

L t
of DEBTSHT tar B0y S CaBen BAPLE PRl LFRE aaed " LRG DLTiEy.
SCrew fHefenengathahaWetgécmeasedmaandgpghgspﬁﬁ@@tlal of

increasingky besp LALNgd.BY SRBLACLAALeY! 8§ <3B8RTomagnetic

waves emitted from electronic components or
electromagnetic waves coming from outside the device the
same as the ground potential. If this groundability is
insufficient, trouble such as erroneous cperation or
breakdown of the electronic equipment, noise, etc. will
occur.

Electronic equipment up to now have generally
secured this groundability by being screwed to steel
housings, chasses, etc. In this case, the end faces of
the steel sheet were exposed at the screw holes, so
metal-metal conduction could be easily obtained
regardless of any chromate layer. However, along with the

increasingly smaller size and higher performance of
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5 surfaces, or contact by caul king or |eaf springs. In
this <case, it is inportant that the surface of the
plated steel sheet be small in contact resistance. In
systems coated with insulating r&stn explai ned above,
the groundability therefore becane insufficient. 10

As p 0 ng .t 0 ili

200421 T5 78" AT SRS KDy Bedieae ey e Auoer of
grouﬁ@@eﬂnpﬁVEdﬂytﬁea@@df@@@t@fhewelphaeeﬁ@dhayee @mdew—
fur t heg: bAGHD pAR 13" AAREC dEeS LAY Chn phle S

t hereof and specifies that the coverage rate oP the 15
orgahP@r?é§Fﬁgﬂﬁy@ﬁeﬁsJﬁﬂnﬁéabv 8o%rand Pér stieel sheet

-SurfQQEfa&@HQhB%séoﬁEaE@eb§t%ﬁhl%@%%tora@eéE'% %&hg% In this

average roughness Ra is 1.
cent EFSEr ndt haviHBSEtARS t§aﬁthﬁD§érﬁﬁ§ﬁ @f8t#ﬁ plated

FurtBEéelJEh8@Q5b83gﬁ§§lAlﬁlééhﬁééﬁ tBeiadtbnek. 28 systems
obt ai ni face hness of a sheet stock to be
Bedqeir 2te

pl at 8% ngst 0P RE&LPoBERABLECRa 2RAY SPPILDES

e|ecgrodnsabangeyttnateﬁotenne&amelhheng@bhenand
securi ng onductivitg gf t he resultaghﬁobta
t

gal vani zed®sPeaP* shtet “@F t ABBE°V ABdi FPAG QFQHES?P6§FGH' JP
25 regP4t2anced’oFar fhemaoen, 1ﬂ9€2ﬁ631368765yérdﬁﬁv&a@

t he - S shee ock.itself . to be
plat%%6%€&$%e£9gg ? é?gpea ks%&nd® hghﬁap13£ ggt$ayer and
achi vetier hfeons oghonrgarscsraste adageconduthievetyface

30 Houewess wyl e.dP; 2004- 2UIBT0:A. AP 2009 238535 (A

and JP 2002- 3637 denonstrat e an
i nprovéeht pPSihelavRbtutsi attyeasheBPlréndnfincethe surface

not r§¢QWﬁas§X@feeﬁedseegldeﬂeeglngnoaribﬁmQEQQUS%éegge

l['ine conductivity cannot be secured. Devel oprent o

techﬁ@W@@ﬂe%% %@ab$yls%CU®|ﬁgchmd@ndlaifylhasebeeanter line

deS|v5a - SGSabvgnl zedns%eel sh %ed with a

chronmate-Free “Fitin 7 pW%ﬁ%c% a%y sUbi*Beting a

CO|I-shad%drsm@EJ Ihe2i05-23853ht A ndbsisl ys&9 ahelattngf

tre free tLeat ment The g

net%% Eﬁﬂges e %%%rop¥%%?hne%%d hots%?%t g Hg?o be

TTmaHkﬁﬁﬁﬁ o' d¢@&@umgoﬁhee$@£fa©eheqmghméyscﬁasang PPI of

t he Q. q 0 n
éaégaﬁgaf§¢ﬂ5k§éwﬁf{§téﬂ Binge AWEPHPIOL U OMang

cont al ni ng Zn 1ons
|mmﬁ@ﬁqﬁ}QﬂsﬁQﬁﬂu@#ﬂﬁﬁterﬁi?ﬁﬁt@@ﬁ%l%@@t obtained

galvanized steel sheet without impairing the corrosion
resistance. ,

Furthermore, JP 2002—363766 A defines the surface
roughness of the sheet stock itself to be plated by the
count of peaks and the Ra so as to achieve both corrosion
resistance and conductivity.

However, while JP 2004-277876 A, JP 2005-238535 A,
and JpP 2002~363766 A all demonstrate an effect of
improvement of the conductivity, the performance is not
stably expressed and depending on the production line,
conductivity cannot be secured. Development of technology
stably securing conductivity has been desired.

Galvanized steel sheet coated with a chromate-free

film is produced by subjecting a coil-shaped steel sheet
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metal zinc bath to forma film The surface

configuration of the plating is, in the case of

el ectroplating, high in wuniformty of formation of

the plating, so the surface 10 €off+gurati on of the

sheet stock is maintained, but with hot dip plating,

the | L roperty is_hi.gh and_.configuratiaqn i
genngﬁﬁﬁhpgggggégobé Pﬁgﬁ&%gf%gﬁaﬁﬁgntc Jir&ness —free

of theeaémpet.r dhki pdatdhk aktt@odpliacluges EBleqtlratdditing and

st ee},gh [ edmwi.t resi.n- e r
inorgggigggthﬁggggfrggkfgpngﬁ i SRE oE paked,
and ederédobpeniraléy pevsingeshrepresdptitanioAf bér zinc in an

this LS <£9] t in the final p t ,
o see okt oS P PR E LBAL, PLAE e 1ateer 1o
pl at BAesfsE| oshéaneppbadcadsbgeloghsathia pr oddseinostate

Proceesaeont At Badhl ah0eoRHNREE 1 9. @ﬁEaEuEEEE% B uration
process of production. Depending on the rolls, the . '
st eePEshBet PiaEiRdelifrs Nt EhesabpecPédetsctgoplating, high in

rel athyvebymhtghotokbi-Ratiences thet Beaphabedssuthac@urface
s rol rolls after galvanlza ion and

[ ed by metal , i , .
befo?%nngEBéFFﬂ@ Ph Bhposfeereat REKt 18eBRiBRa1PREp ebUt with
i s ahgoodipchascengf the tTewkignpabrepeotythe phighednd
surfacef.changln .. The galv i zation ngt has.

i crovi ckerre lﬂgrﬂﬁegg %Fagggufmgﬁrg? s§¥ FﬁﬁPS?§F pE¢ the
sof tcosbigheat pooj eftthg perpeonsodlihberplat afigedr elating.
of t r f 0] he_netal roll Such .
def2?%%t#%%€%%c%?%efnsﬁ%%ﬁ h?c?%%%%%i@lfgg?oﬁ?sés_P?sed or

i s ofnergawic possihieetbresufilni ent tyromebgnfzeém, baked, and

changes. onf{ ti b e . t . .
stylps-?%?%ysﬁr%%%%ﬁr%ﬁgﬁnggggﬁgégﬁ Q%Q#%ﬁéd gﬁtﬁfstgls’ 1t
0651:5 et e |ty et aim htlee uEheal 3redutt gur at i ons,

the roughmessrefutheoshegt sheekrebyt he roughness
imparted by the tenper rolling of the sheet stock

after pldtifhgems #renhtPhgeahbed heteeht shegt-pgoduced by

sur faceh coueragectfon ghodeds | FRPELEBE Yal USEge number of
preventive coatjnqagayer al so changes so, sufficient
n

condtittd Vit Lant™ Nt dnRTE PR @k pPEedectiahat DPRSNEHRY On

| ssuthehaso Heen tiioe aodell tdieedlt oput fade COnduEténi s¥bilbeted to

Lo, SLUBLI0. 0L 1 e LOLSF 100 PRLLS Of o BB edy urtace s

usi mpla esbrity metsl pteltIng faer | gd ywd ot za ghbw amm @ albé Dore

and pAst ff eaf MPYUost-treatment section, there is a good
chance of the configuration of the plated surface
changing. The galvanization metal has a microvicker's
hardness of about 50 or so, that is, is soft, so the
projecting portions of the plating are often crushed flat
by the metal rolls. Such deformation occurs in the
microscopic region, so it is often not possible to
sufficiently recognize changes in configuration by
measurement by the stylus-type surface roughness meter
defined in JIS B 0651. Further, with such crushed
configurations, the roughness of the sheet stock or the
roughness imparted by the temper rolling of the sheet
stock after plating ends up changing and the state of



10

15

20

25

30

35

The inventors engaged in in-depth studies to achieve

10 both conductivity and corrosion resistance of a

zinc or zinc alloy plated steel sheet treated w thout
chromate. As a result, they discbvered that it

becomes possible to achieve both conductivity and

corr resi nma |n t.he roughness

a Z|%§ %gcg %g%éggg% 5 %hfg &gger suFFﬁ@%I%ft breentive
neas@pamgnghéaw@ughdesscpamgeetem sahefffiimeianitn ctin8uBtivity can

0601,yshng %ergeg&ggeggfbned in JIS B 0651, but by
deflnlng tﬁe m Ccr oScopl ¢ regi on roughness of plating

proj ecti nghpér s, Ebet hespuet hap estover edoildatthet deop in
rat'@oﬁﬁu@@&%hggdebt@o CEQEQHBES%fOEhQrgl %bQQnﬁoparts of a

parts_equal her than a’certain
IeasPlat@@rﬁﬁﬁﬁavalG§u§§daﬂ§othﬁp@pﬁaﬁmt PW@C§ﬁ§s@ﬁt

|nVeﬁEbQﬁcﬁ@%n”ﬁg§nBaéeeoﬁﬂlhﬁqubgithhﬁc?ﬁ%ﬁingaghr

is, the gist of the present invention is as
25 (931AeRiKETEPNZRAE BPPEy tpPatBaNSteel sheet

superi or TResWhtaf€oe8NdHEh¥E! YnafiheHeP@hNg+dY8R &0 achieve
th|n f#%nhgrlnar rust Ereventlve coati ng | ayer having

PfEChYE B hYeaPBUGRRESSIRE BESASEARESPPAL 8dZ1inc or
Iayetlneuaiaﬁg ﬂEét@&dsbﬁeiL§h5e@68leaﬁgﬂawmﬁgogi ghromate.
sty s ty sur f ace ,roughnes ter .defined by
o oehs AYPeeihe pnthES oo  SEIRRERY TRRE i unepeReSEPgRbLe to
Rp oichlévpnbbbh260ﬂdupﬂ1vmbgrehd thraBubhnEbsﬁstance not by
aver h S ta by _neasu
gl S ERE DL SRARERY) o 00 AL AR SRV pIERSHTIPY Brated
8096b@yﬁnr%ubfacﬁebfmmbgsanl&getheonoeshbeaa1ﬁﬁmameter

fOUQﬂQ§§§e@”§$y§f§ Bs?€9%69£1§8 ghgfd&bﬁgeaaéghﬂs&'in JIS'B

aver a?ge roug ness aver age t ai ned
nmeas?®+hg Rk alwged@fl@wgubheomltmgt:hp@f: pegipnf roughness of

partﬁla@iné‘ﬁﬁ%ﬂ@étﬁﬁgZQdQ@QOUFuEBhQYeréﬂéylHﬂ@cover d that
obt ai_ned yl us=type surface roughness neter, %

an etrl?e%tlf%%i"be% P%@%%%h‘ﬁie’é% ankpyghness @é)pﬁozeﬁémq

or Zpanctsalé@yafmaﬁe@irslﬁﬁﬂleﬁh@l@én SUPEFtOIni PaskefBEENg at
conductivity afte given.a thin-filmprimr

LA e St S THISS hora b0 LT bhih. | Rt JpLesent
wherigiventhsraness aiaddebpsed Somheie dbeve adiiwaeérﬁ

Fange of DR USt ONCT SROUN B 20° 0T BRGiL FBarE LoBriE as
80%forl = of the Rp def| ned by JI'S B 0601,

(1) A zinc or zinc alloy plated steel sheet
superior in surface conductivity after being given a
thin-film primary rust preventive coating layer having an
arithmetic average roughness Ra of a zinc-plated layer
surface defined by JIS B 0601, obtained by a stylus-type
surface roughness meter defined by JIS B 0651, of 0.3 um
to 2.0 pum and a maximum peak height Rp of 4.0 um to 20.0

pum, wherein the arithmetic average'roughness Ra (peak)
obtained by measuring a range of evaluation length of 20
pm of peak parts of 80% or more of the Rp by an electron
beam 3D roughness analyzer is 70% or more of the

arithmetic average roughness Ra (average) obtained by
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obtai ned by a stylus-type surface roughness neter, by
an el ectron beam 3D roughness anal yzer is | ess than
70% of the arithnmetic average roughness Ra (average)
obt ai ned by 15 neasuring a range ®f-eval uati on | ength
of 20 pmof parts of a hei ght of 20% about an average
line, obtained by a yl us-type surface roughness

netePeaEVr&ﬁgePeE?Pgﬁ BéaﬁwaéﬁaFd@@hﬂ€§§t§né1yi%%PWSOf parts
5@606flgsﬁfgﬁhEh%fzWQﬁngBBﬁqaﬁﬁggggﬁgggr%ﬁpeél%btalped by a

whol e. 20 (3 zinc or zinc ed’s
supeﬁﬁwﬂuﬁnt§9ﬁfaéﬁfééﬂd@@ugﬂﬁﬁﬁsamﬁéerbebwga@lwé@caron beam

th|ngblEghgﬁhgggyahggyzggeventlve coating layer as set
forth in ( Wwherein the arithnetic average

roughness ! (6e§RPCo@faZﬁ§§ By lewaplpited ategdgeheet

25 e¥§bé§§b9n hebgthaek %Qnﬁﬁbgﬁvﬁggkaﬁﬁéksb@&n%oo i%en a
nore _ of Rp defi ned obt al ned

stylE@lnf§bémsEFF§€éyr68@%n§§§vﬁ§FéFe §9a§ﬁnélééﬁﬁénas set

beant3brhr HghDEsSwABREYACEhESaPe830M tRelpl kW wﬁé}:eAthe
zinc or élnc | at ed steel sheet 30 su erior

|1
Sur f AELCEBRGHEL PYLEIST EBRIBBER] BRveRcak) t RPRAANER bY

Drlﬂﬁéasﬁ9§ﬁ% 5eY&HgéVSfCQ@ERHQtHQMeieﬁétﬁeBﬁ E@fgﬁ bR peak
any one of % wherei n an average iC

of tPRTERI AL in%FlﬂﬁF? Pﬁsﬁhﬁrﬁﬁeﬁﬁfvéedcbatﬂﬁé B 0601,

| ayesbt $ied B?Wéoséyﬂugntyﬁé Qﬁifﬁb@Eigﬁghﬁgss meter, by an
producti on o c or zinc allo | ated steel sheef

supe’ %?t¥ﬂns%??%chCBﬂﬂﬁE??§?t?n%%Yé?r ig lgapnghan 70% of

glvemh@.ifdthﬁetﬂmp&vgﬁégerﬂéﬁg@ﬁéygnRaV@aﬁéaégég obtained by
| ayer, said zinc or zinc alloy Elated st eel sheet
pr odIRABBL P | At FIRER %fe%va%%@ $on engthcodr 28 phnef parts

al | qys é”ﬁ%f@ﬁ@ éPrﬁ@@Q fbég%daﬁ é&%fﬁé@B{Ynéus$b§alned by a

prevent|ve coafing Tayer zinc or- zi nc
pIaI%@Vl%ﬁ?%yp%h%éIfMQﬂlrgpﬁhm%ﬁ$tm#mﬁrc byeaagelectron beam

r OUGHO8 S i & e 9fcg Zin oo 2y
def i ned ar%%JI SB %%%%Lw@ob%gl %%d&%yfigéf‘sfu’gﬁ? £inc-plated

sur fHE FRIGHTRA L et HNYfefined by JI'S B 0651, of 0.3
mto 2.0 @Enk aziwwmram@kallpoy%meﬁps@éeﬂ Sharto

20. O an arithnetic aver hness ((Ra) (peak)
obt eﬁ IRF RS TRF S ¢ toﬂf BT e e | ehgeh a
of 2 ipm foif 1 np qarki npsad ¢t Srve i fpﬁék?/é@lflmf@oa@iné hEa{Pr bys set

o0 SR o DEASD [ Auaess. ez, Peng. [0 0L
roughness Ra ({peak) obtalned by measuring a range of
evaluation length of 20 pum of peak parts of 80% or more
of the Rp defined by JIS B 0601, obtained by a stylus-
type surface roughness meter, by an electron beam 3D
roughness analyzer is 0.03 pm to 1.0 um.

(4) A zinc or zinc alloy plated steel sheet
superior in surface conductivity after being given a
thin-film primary rust preventive coating layer as set
forth in any one of (1) to (3), wherein an average
thickness of the thin-film primary rust preventive
coating layer is 0.2 pm to 5.0 pm.

(5) A method of production of a zinc or zinc alloy

plated steel sheet superior in surface conductivity after
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15 (average) obtai ned by neasuring a range of
evaluation Ilength of 20 pm of parts of a height of
20% about an average line, obtained by a stylus-type
surface roughness neter, by an-efeetron beam 3D
roughness anal yzer, said nethod characterized by

Contggh&hegl@e50||%BQﬁf orce%g %%Fthat 2 re%veﬂ%ﬁve coating

st ands e a rolllng
IengﬂﬁyggplS@ddt@lanbatancsaﬂﬂaqep&wﬁaduﬂteeﬂo@heet

Contﬁgbﬁﬂge@ Bgnﬁgﬁ%ngtgeEtﬁgﬁe%h%%q GitH gLy %Ee% Yinc

har dness ting layer measured b Jl
2244a§épry’sf angh&hep Ff@wmmggr el éhll@rrf(l]l)n PrromaZS’ ety

the steg t v wi g plated
e PLBSLrRROR! cbac BRI AS LRl SRS LA a11ov plated

prevEhEPVeSBBAEI hgViagern 529t8@65WHvaﬁe@Rge roughness Ra of

(R'hélgugfagé Qf5a(%lnﬁhﬁﬁ§te8 Hﬁyérrghklﬁﬁg'5§ Gﬁg)ﬁ 0601,
and is,a val ue of gg pl ated stee

(m. OEEEbFeﬁnBYté FhElpPatERe ﬁHvéﬁF?oﬁouavéﬁSﬁfmeter defined
maki pg Jtﬁestbbskneé§ Qfatpﬁ. E B B'BH‘B T8 $akitbm peak
iC du IVI yis

prevention coafing | ayéer
expressed Bp thi4.0i pnathi 20ed pmpngnmaththmétm8|anerage

reS|§5?ﬁ sgufﬁgfrgﬁ%;kfSOBEalﬁegoggng?ggﬁg%gﬁc8 rgage of an

| ayer Corrosi
aIsoe#@Bu@tESﬁ M@ﬁ@ﬁblbftyo fuheo8 pabkl ph¥tkowhi fRABLS or more

fl th bl at t d oth ,
feattf e BP B T R EREHOR BSPRnaD. CPROBBRPFoRPARg2eT being
prodh@%l@n msragofh@npaaithmettoughaesgeofohbﬁnQEBSRat

' tor, it 5

ool b Ea 0 AL THER Pl bt a6 o clrRaRont Srabpgtion

baIahme@tmrbtom@qmmlwftyaﬁmﬁ @ﬁréOBeD@htréﬁlﬁzaﬁcébout an
even ?rod ction .on various %;at|£€ | i nes. BRLEF

DESCH THE DR S§Y1¢Sgt¥REnfiFAgace roughness
el eamermmhzyowa@l‘emmmebeé:@ SIDIrfaﬂ@hﬂésananalyzer, said

| oA

o sl e el g L B b COTRTL o

el ecilradh Heazan 30 oo uEfiareds \m@tqz«@rrolﬁﬁg PBrés B B/mm?) per
analpyz eds i yrege, o, t ePPe%& t& Sélaﬂﬁ? g&f&? F}hg‘p%?ch

is a 3D anal yzed | round
par tr )3 gForfast g atl@nw&% %t%%hnﬁlilfn@t etedta on

M ChOH @A He® s hardness MHv of the plating layer measured
by JIS Z 2244 satisfy the following relation (1) from
when the steel sheet is provided with the zinc-plated
layer to the formation of the thin-film primary rust
preventive coating layer: |

F<9.8065MHV x (R®*- (R-hx107%)}%)%% (1)
where, R is a roll radius {mm), and h is é value of Rp of
the plated steel sheet (um).

According to the present invention, even if making
the thickness of the thin-film ?rimary rust prevention
coating layer thicker, conductivity is expressed, so this
is achieved along with corrosion resistance. Further, if
it is possible to make the layer thicker, not only the

corrosion resistance, but also the press workability, the
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cross-section of an el ectrogal vani zed steel sheet

covered with athin-filmprimry rust-preventive

| ayer without 20 plating mcrocrystals of the sheet

stock projecting parts being cru8hed. FIG 3B is a

scanni ng el ectron m crograph of a cross-section of an

el ec I,z el e re

¢ hi %pﬁ?ék&a% qgmgggtﬁl%EQght%%%%nd% thﬁifﬁﬁ?tlon

pIatﬁﬁ@lﬁtéﬂ@@nygmdlQt@brtﬁ@aimeeﬁ @H@cmlwmopammqmyd .

part g, rghghed s MO r i
N\/EI\#IIC]\I Bél ow, @ggEgl I's gﬁ%ﬁ%{?&%&?ﬁt %\/Q’Ehgn pvvllaltI:Lng

be ERBUANREE. 030 tTike Dreventois veRarionedsi anddraiilcatios, it

ConbeHBﬁE505§SSQEIE|%Be?r%HEEgcgi %fOQ'QQHEra@ﬂH§ plated

all oy plated steel shee pro uceg cont i nuous

pl at Fh§etaghrrti 85abAy bakarpged én goggg@ﬁnwgtg|@@@r@@rr051on

”‘Cr@@é@@ﬁaﬁﬁetE%eﬁuEﬁaﬁ%onEtQBneb%ogﬁggﬁhﬁaBUQQQng lines.
st eel sheet produced on an el ectro%a vani zati on

line is shBRAT] HEﬁFEEPiloﬁhQF L HEe RRONI NESscover ed

that a platcngllauea s&aﬁﬁ&ﬂgde@b@ﬁgontmﬁc&%b&abh of the
conflﬁu%atlon of th sheet stock i arted b% t enper

Fol | PRETERA PRat™t ALCRFAPPAGVAAYEPUSaFFaLe SHESE i cr o

confi gur arien eausedabyombesmtar@magetaE tempBnet sth@als of
el ecyrogal vani zation

dlsc%vegeﬁn? g¥h%n08§¥ EEPEtESﬁm §§s£8u89nﬁﬁé gnalyzer.

m crocrysFaG. f%ansoa Bheasailffaed ohatbeopl ahengalkayen) of

f or npg-on,gheet stock projecting parts includes

flattened portlons due to crushing. The portion is

shown by FHe- 4d@rkscenBPasnailydedaivdgbyothehar sowrbandings

the §Eouke. o Jhe (ipuggnp % obpthis crushed portion
cannot be neasured by a stylus-type surface

roughnesst Het e?A défi dedCapyning gleobsan Tharopsaph of a

Styl ¢tsod ¥ P St bRACHT I QHIBNESErIBLETaNS88d 8tBBiakheet covered
stylus_as a npasurenent probe, and the radi us_of

cur Vit th @ RN TheLR  BRIM3RY BRSERRreYSRESVEslabest whthout

n1 shating smiwtopegstdle &9 ﬂﬁée§ﬁeéﬁesﬂbék0§EM§éétlng parts
or 15 causgg y plating crystals of FIG 1.

Theré?%ﬁ% e *Fnvent ors studied |ntenS|ver t he

t echni queFT®r h@asmran@caSM£Mgnébé@trgﬁtmicfogﬂSpandf a

as ac:.[c?ééjl%eéfaéryegftg]r?teiect{s Sijf%#b%:%ntﬁ%%gg sheet covered

scanni ng e ron mocr OSCODG
anany@ﬂsegy@hxnnfllm primary rust preventlve layer with

plating microcrystals of the sheet stock projecting parts
crushed.

BEST MODE FOR CARRYING CUT THE INVENTION

Below, details of the present invention will be
explained.

The inventors examined in detail the configurations -
of plated surfaces of zinc or zinc alloy plated steel
sheets produced by continuous plating facilities. An
example of a scanning electron micrograph of the surface
of an electrogalvanized steel sheet produced on an
electrogalvanization line is shown in FIG. 1. The
inventors discovered that a plating layer is formed along
the relief configuration of the sheet stock imparted by
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20 FIG 2A to FIG 2C show the results of neasurenent

using a field em ssion el ectron beam 3D roughness

anal yzer (ERA-8900FE) made by Elionix. This anal yzer

is equipped with a 4-channel sec®ndary el ectron beam

detector and can quantify surface relief. As a result,

25 t 0 h u e naly

oxt r Somp B2 gl Bl BHC B R BTl artge nas
and mlQrﬁnppnflgheapuaneCdusedtbanthbtmusrpogysbbé ttorms of

suf f i gent Lx¢ f 0 pl

crystar s or Creoat o anEiln JaTRr s SaL e BhlRger, chey
conp8ipcevienagetbht 8bet h@néggbﬂ:ﬁ@dogu gaalssdobyt ibe

4- Cnﬁ98§5§r E@§1d955m§085r€ﬁ5 sﬂﬁ%&cbn Eh%hg'gﬂﬁ%lng layer
(area of % Igure) is regi on of

proJ§%¥m% @F ﬁh@e§h§§98§t@§RJE¢hénglaﬁrﬁg ipgyudeps flattened

CrUsﬁégtﬂﬁgsfﬁéét€Begrﬁgﬁiﬁ? CﬁhEhBOQEEQE B@nghowhhﬁy the
area _of the surroundin S resents the

depr335EdCRRFF28E %ﬁ@lgﬁgﬁﬂ évoé e AKEPH ﬂﬁethe figure. The

m crostiyshets 6_@rﬁﬁ1@fct:agh@hapbﬂﬁlbay@énaae be measured by a
nalntalged The m c conflguratlons of these ar eas

are TRLbRRTTYRE ySURERRS | ROLBNNE BF RSt T EnES B IS B
Fﬁrttlhéﬁlr:)r‘ﬁhatols]ug@tsgyllhheE?pégQﬁEfQ@@f rgugai&ege mater uses
t he 0Ca, e S ase on t S i tal a, ,

S afeee ] o s "eR o8 Bt ErC R b Euhr (atBa FhayrAdius of

t he va ue of
20 5cmiv§6uf@UNdOfTbﬁeR@r@ﬁtt@ﬁdcéﬂshﬁg ateausf 161dbb0it 5 pm,

FIG. 2A was Ra of the other parts
was Pf Jp?nn%a?g?ilgg?/ ‘ﬁ%a%F?-ﬁ@ the %aﬁﬁﬁégétﬁﬁ forms
t he cmqtsﬁ@maﬂ:y p It 109V diﬁﬁ@'@al)sﬁ an eyval uat i Dhetengty, othe

20 pm.the pro &¢ crushed rts, and the, ot he
par Rt HEEEGER) SR Ty el b cRyRL Grer P nfor measuring
di ffEBICh mRar dyrestose farms amdlasaamesmherbdwmédwaﬁat it

poss; |§hff%é?§ﬁ%l%e'£§%c§u§Ea$§fn% éigégPﬁét lerogscope type

rougnness I nventors s
ef f e sTwfghramsh anakysconiygemt i on of the sheet

stock projgstizng 4 Oshhe SEat £ 081 COVEE alggagurement

the surface of a_ thin- fﬁ% rlnar rust prevention
coatd$ig ¥ id rhieftd TR <& | et e ken allkdraegleness

sheefnan JAwut (e g9 @ rmg md’@lérk‘i’ﬁrﬁ'ﬁié‘ﬁﬁx of it he a°*1'i‘§f—‘§fzer is
stocklgg%#gftlnqbparts bei n crushed and a steel

sheét? rusHEd 3R RN DR ERE HoPy dpednn
resid@aﬂﬂl&tdm%d Q:ah quﬁrm’ﬂfﬁwm tdEidf. As a result,

cr o%%es%cetslo u iosr} rotCt reesrow.}/ghangscsanaprlma Se]J_s(’i‘C%sr oenxtremely
high, and is 1 nm in the height direction and 1.2 nm in
the plane direction. It is possible to sufficiently
measure micro forms of the plating crystals of FIG. 1.
The photograph of FIG. 2A is a composite image of
the combined signals of the 4-channels. The dark contrast
part in the figure (area of (1) in the figure) is the
region of the projection of the sheet stock. The plating
layer is crushed and flattened there. On the other hand,
the area of the surrounding parts represents the
depressed part of the sheet stock, where the microcrystal
forms of the plating layer are maintained. The micro

configurations of these areas are respectively shown in
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m croscope. The results are shown in FIG 3A and FIG
3B. The resin-coated |ayer of the not crushed pl ated
steel sheet of FIG 3A becones thin at the projecting
parts of 25 the sheet stock. Furtllder, at the
projecting parts of the mcrocrystals at the plating

| aye ur f,ace_qf 0s parts, a state where the
reS|E goa??ng ;gg‘ ‘not conpletely cover the

surface mﬁarobsemweé © tinenotifigr theasdr fele Conflguratlon
lnveg E?drEB§E %tbgh%dcrus gﬁgiat %}hémage data,

the s propecting part § of
reS|hheoaaﬂng b&yBa bacahe tkgnenbotf tbepbeaéhﬁted length 20
cover ed sur.fa i f thgre ar

n1cr%%r§§?a£o?89nsgg? E?hgfpgﬁ?iﬁﬁuﬁ ?Qra§8@f8§e (¢ in FIG.

sheepnseskoppoj ghl | PEi1PaEhE, RENBEELARE otRkOPWREtENGas 0.06
coverage of the resin layer 35 and partially expose

the phat That| yerbyTheseuripgsele pangbnbesode the extremely
conduction points, _.so the nt or
3 ig6

| e t
condidt oVt §20EE QEcEPedvH ﬁ?acieaﬁgétg Izth@tstg
MAthpB@@hcbihgrcnnshedtpﬁttsﬁhhdathsndUﬁéerakeanhake the

I
anerR T PR Tk PO C s P bb oY PR EhT ot RECTani 13 plyeroae to -

sheetosl statko propecebngi pavés posstblshed aleacdyetadicate
by thee 4 dfff’éﬁéﬁé‘@ Iﬁsjﬁgu%hggg so no conductivity was

expresse nventors discovered that to
i npr ove tmﬁﬁtcohﬁﬁctmv¢@909$ stediedgahvdatadd stheekffects of

sheeuch Usfcr&ORGA P b PP 1 B8 &£ tﬁé §H £8&kogr85ect1ng

g
the sheet stock 10 IS not enough and ﬁét FeaV|
m crRATYSIAR | ihRe SR tRucelirecwerage ‘pfathﬁgsuli’;é?e of a thin-

SUffﬁmImCﬁriﬂ&tf"ﬁﬁ@@tpf§weﬁﬁﬁé§ ESat TRQT EADL. ThHE 1nventors
pr esent (gvent*g {xas made based on these technical

di scRARS Mot sSheel whkthevt ntite apbating
def mmmgactﬂm&streelss caal tid@gi}@@e@fsm@lﬁ Opﬁ@j'lé(tﬂﬁﬁ@t bRt Atbeing

th | at f_sh t t k
par (£ THBP AR & 96l GRSt SUETRatTOR FERGRC 20 b vater-

of tthesedaFd ISy idvein thag 4 f&ﬁm?@twgl PRI fm a8y examined
judged that if the val ue of t he sheet stock

pr oj eI FFHT <9< lﬁl%%%‘fu‘?fﬂ%%es HYshi FARRERI nplectron
OCcuri cafo stdugsee, 'Ré%umww@gshm i1Meres| S3M0and FIG. 3B.

o 96l T SN L o IR LR B e

i nvestiteiedn ofi IHIthe IA Smussess tHHEO At the st faceing parts of

ro»”Q'?l%esﬁle%ft @t%tc%g SEtuereJhe eeatt the projecting parts of the
microcrystals at the plating layer surface of those
parts, a state where the resin-coating layer did not
completely cover the surface was observed. On the other
hand, the inventors learned that at the crushed plating
of the sheet stock projecting parts of FIG. 3B, the
resin-coating layer became thin, but completely covered
the surface. That is, if there are microcrystal forms of
the plating layer surface of sheet stock projecting
parts, these act to lower the coverage of the resin layer
and partially expose the plating layer. These exposed

parts become conduction points, so the inventors learned
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25 shown by a usual stylus-type roughness neter is, in
terns of the arithnetic average roughness Ra defined
by JISB 0601, 0.3 mto 2.0 m If Rais snaller than
0.3 gm the surface coverage of lithe thin-filmprimry
rust preventive coating |layer becones good. This is

desi e 0 viewn oint of . the

re5|§$§%cgon lVI% waSreF%Pﬁﬁ%eb?rgﬁpgﬁg V|gaﬁ$ﬁﬁ€ sheets
of_thetboadahtothEy oAseantae;uMﬁthsattbngutheve terminal. On
th'ckﬂgs tHEr Pgnﬁh' hglﬁﬁb8é£?%%yler%i%dp% a%nk %s where
coat I ng ayer or éc I'évi ng bo conduc IVI
corrbbﬁomlﬁeglSpaﬁegubeténBSOdithbcpﬂatlngsleuewhet sheet

Otheth@QdErbﬁaB@1ﬁgC?§g§s agenkrhgﬁﬁ ggaggvg%fdtgg the

thin-film ry r reventive eco
ext r EReryapdog reﬁantﬁé Beondacbpvippdbetomas yeweserspyessed.

goodThQHtlghetserigeéﬂeo£§sa§ge89ergsteﬁhereaeippgeve the

it no |onger becones possible to set a range o
t hi ckped4chig: Y pof heheetaeaaévealzerﬁerséﬁe&esheatmguet

deteé@hﬁ?@llﬂn@etﬂe3r@11@f2c9nﬂlg8£§£§6ﬁbbf tR8 kReBtbstock
referablg?o 1.

prefje% a‘B‘PEr "ShgedE 899 he héeﬂﬁwﬂu?n lﬁeﬁkoﬁéb’aﬁﬁlﬂ?&ne

for senseonsresaditie pPaBBngwWasyalsoudeteenbhedhkopb8iecting
4.0 mto m Preferably Rp is 12 to 20 pm nore
m%ﬁ%ﬁ%ﬁﬁylileﬁ 674%- m nost preferably about 15 pm
| f the ziTite opresact alhoynpl ah edla st eetic Shestdhas a@hese

| at | | h 5 th D
D, 40000894198, PIBLLEL 1080, 2 IE e g, gratcacos
to tdefisnioed thdeetsbdwahedegnsafdi cheotoandnfegurasion at

endqu969§§EEﬁég%3%%$h%u?féggréftéﬂ%et5$¥6g%s%%§jgg£ing parts

pr ef er abl nor e
[ rrprtdxﬁenmﬂusafof Hea cof rasi ovaluesict aheegemda0 upm of the

bec t.he ati ng_ cost ncreases and
powder i hg- ?E{e p ar?ﬂglpé%'?%gg%%%%r%ar% ndpyedgedpphat if
pr effé’reabr%lu@mfl'd’\&ieff nehe hehdat mtmktmmatlmg parts is

The TR a1 Todk hote e‘?%n ST oo Rt fote some

of tHaSELhd Wit iHeRE ] Hes Ree ¢ ¢11e Prangfee oforrduet byity.
the eval uaddon diNgtdh Qnd hase 1 dSeidl PAriSe olrlume]rlcal

| éss t han 80960f the Rp, no contact 25 occurs wt
met 21459 OF Ffrs mEesqit shinfereriamant thebe s as e

| engt h ofridGsdn dthe snﬁe@&eemamgrﬁ{é@é cnp pl1ONYEI s sheet
be |gpore%) while if |arger than 20 the
a usual stylus-type rou ness meter is, in terms

of the arithmetic average roughness Ra defined by JIS B
0601, 0.3 pm to 2.0 pm. If Ra is smaller than 0.3 pm, the
surface coverage of the thin-film primary rust preventive
coating layer becomes good. This is desirable from the
viewpoint of the corrosion resistance, but is not
preferable from the viewpoint of the conductivity. As a
result, setting the thickness of the thin-film primary
rust preventive coating layer for achieving both

conductivity and corrosion resistance becomes difficult.

On the other hand, if Ra exceeds 2.0 um, the coverage of

the thin-film primary rust preventive film becomes
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eval uation I ength can go beyond the boundary of the
sheet stock projecting part and end up i ncl uding
depressed 30 parts, so this is not preferred. For the
parts other than the projecting pga&rts, the parts 20%
above and bel ow t he vicinity of the average |ine were

used Lol8 resentative | ues. value.of the
(averggef Yt RoSé&” pQPF% s S g@ %ﬁ l§ﬁé&ﬁﬂ9??ﬁ5g¥%remely
vaIueoomhebuﬁv@hbocerkeauoadrbha@tahc@h@d%eﬁyMﬂﬂQesﬁ Thus, it

the n8N98hoRLORKBIALCELLNRAr LS (REAK BATLY) IS A1n

val ue o t hat Iue
eit hehlﬁbneisesWhﬁgebpothherieetaamie@iekjs Cfihemelfyorsl i @lat was

crus and there . is_n ef fec n the_conducti vit ,

o 86P PolTBRA ERTOPAACE. HintS; e Dotiter PRaRaIopRY: ka is 0.6
i nveagonssl gal nﬁgréhﬁﬁreférbfﬁ V@l ders of 1Rﬁm0f mb§%3§referab1y
parts beconmes | ess than 70% he crushi ng

netaﬁbﬁetlg BebometheenarkabnepeFheheppbt aniﬁoafreasons

t he rat eak)/ verage) i etermned to

be ifﬁé 38 ?% g ggi % e%?%ﬂéﬁ&ﬁ g 8uéh el &P 20.0
the phol bﬁefébebgpﬁaker1§h@2dtep20npﬁihem698t p@é@é§ab1y 12 to
operating 10 ability due to w appi ng of zi nc around

the 6l M8, enest pPreferably, abhvtrabi bmef Ra (peak)/Ra
(average) rFscy@Q ¢ nclép%ilﬂgrg%EEEfﬁi EM g%e@@ 102%% has a

nost eferabl out 100% arts becone
too B +ngnd¢e0§iseéiiz91 smaklekeyhand ug/mei nghe sacrificial

conptet byi6RVLESDsPyntBeatPiBnf kPl PELPBEY EHSthe steel
preventive coating, |l ayer and no surface ~conductivit

y
5 X EESRECORES { HRSPERLFL PRI 801 FRA TUPBARTORAYP Dccurring

((Jlet eimnaib%diﬂtbe:i_ﬁepigs@nthmh ibenﬁthﬁfebélﬁgblfelfﬁga:’ioo g/m? or
pe ec t he covera te of the

P ariErr o ratrect S8 Cimal Sustert e bt rorey St
|nprmw&xbwwmn@asnd@eupobeosmnngrestsfaﬁe& the plating cost
det

det ottt vy o2 OSEPEhar Lk SRR B8R} pg fopars, so
toE@muwwﬁmmﬁﬁwW()%toOng nmost

pref er ablqy, at Zten I%thfgénguéfhﬁﬁe %ﬁgtiﬁ tﬂig%gfﬁgstals of

| earned t there are crushed pa
shedih stk hrof et i PP perttng Reartessthhain7engors f took note

the o ashd Ad D Pfot O3 PArESrd SofOthe MRS eama&eﬁl/ﬁgé the Ra
the zinc-plated surface area as a whole,” the nateri al

of tihe Wregwangd miert( g azhittw r@vanbtmtism length of those
fggww i UCOTSOSI O T8I StRRE S f SeobtRL ey Léntact
occurs with the metal rolls. Further, if smaller than the

evaluation length of 20 um, the measurement error no

longer can be ignored, while if larger than 20 pm, the
evaluation length can go beyond the boundary of the sheet
stock projecting part and end up including depressed
parts, so this is not preferred.

For the parts other than the projecting parts, the
parts 20% above and below the vicinity of the average
line were used for representative values. The value of
the Ra (average) of those parts was made the standard
value. The inventors learned that if the Ra (peak) of the

sheet stock projecting parts (peak parts) is a value of
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area ratio becane larger than 5% the characteristics

of the crushed parts becane dom nant and the drop in
conductivity becanme a val ue which cannot be ignored.

The area ratio is nore preferablly 3% or | ess, nost

preferably 35 1% or less. To | eave the mcrocrystal

for of th eete $40 k rojectin

optlana %O%O%E var%%u% gﬁe#§5|%§er§oﬁ |tﬁgh§ri§° crushing by
requchedmebat trké lsosir Dmﬁqrmdn@hthnmgSM&ngt@md%ﬂhﬂﬂe is no
StfPFQ;%gk'bﬁgt?g EQ% E%E%%l&%llﬁ.ag%%&ogq%n @ %#%nce On

unti e formation o
pr evéhei veéhesahiang, I&V@rlnNEntneSrébhgn&ﬂebmamduﬁgthe value

rol I g¢ REthrthbﬁngQE%eb %oﬁgglheggdtﬂ ﬁ%%hi%%e crushing

occurs, but in ase oF i nch
steebYsﬁb@th§alcéﬁﬂé§tb@cpméﬁeWﬁmﬁrB?bﬂeneTb@n@@@er limit of

t he e 0 | n
Contfgﬁlggkhglbf Ra t B@ak?/hb qa%e&sgewu§§]peﬁﬁgpénfﬁ to be

Vi ckét 08 ﬁaﬂaﬁe§§Eoiaraerp¢aeuﬁganﬁ£9éro§ré@e@b§ess of the

crushbmgstreﬁbogeéété@gtﬁbfﬁebe 1BUEhbheonhahq6e§So@%ratlng
Iager easi |y changes according t

eIecg?bEgEYs EGnHPtWSﬂgpéPQCBECéﬁPFaPFBHHSfthﬁpﬁP#@ﬁe§tc

|nI lthﬁeb%atﬁblgpfthel Saﬁﬁ)b eff Rﬁtlp@akﬁ/ﬁéf |(Bger$§el)his 70 to

rolling,force o t he ar he

| veht 0 s B0/ RECFRCaRIM Pt AG OfpRe TPRf: PAPFGREBY about

val ue00%.the roll roII|ng force and as a result

di scovere Lon Lning the_u f the

rolling ngggﬂS é?giggggﬁe%e?ﬁ%erBP ﬁ@ah%reg 8r Rﬁ?k

20 |engyhend whebebhy Cemﬁlebbhn12¢vanddthg the thin-film

"‘C9?%}&52%4§us@aﬁﬁgﬁéﬁtﬁgetB Qkﬁﬁ g%?ygﬁdnﬁgsgg§gace

f tron sta
F<9 CQNQ%mﬁkatYFQS ?Fpﬁﬁgﬁeg) 2? tée(lysﬂ%e&emlR p§ Ra
th I
by GRS Bl €0 Mok og 08 MR 1y oo PR fBe nana,

the M@J%@ Gpeakke bégtmesi teo bargernUha cayerage rate of the
| at e d be I LS,k :

hor 59 LAY 2 SR U DOERI, o SLUBLEY, cORUE LS A

Si delmEIP@V%%dﬁ@.r%EﬁStWee profeesiny BOSparesceefiehedipyates,

the Qgeéﬁ tu%? dii%gkkﬁﬁ fsoﬁawyéaag€9 I nedfgrnggol 0 pm.

(1), pure zi hc pratin

t he Hmﬁmakmlfy,t heea pipeediky 0l $ SO 631680 Yo @hid the PBeferably

of the flated steel sheet is_10 t he rlght si de
0.03 to 0.5 pum, most preferably about 0.2 pm.

Further, the inventors learned that even if there
are crushed parts at the sheet stock projecting parts (Ra
less than 70%), if the area ratio of those parts is not
more than 5% of the zihc—plated surface area as a whole,
the material of the present:invention achieving both
conductivity and corrosion resistance is obtained. If the
area ratio became larger than 5%, the characteristics of
the c¢rushed parts became dominant and the drop in
conductivity became a value which cannot be ignored. The
area ratio is more preferably 3% or less, most preferably
1% or less.

To leave the microcrystal forms of the sheet stock
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becones 693. On the other hand, the rolling force of
35 standard pinch rolls is 1000 to 3000 (NNnm 2) or
so. Thus, under ordinary operating conditions, the
rolling force - 15 ends up becomidng a val ue | arger
than the right side and crushing ends up occurring

Th t t.ral

o | PSS b o BRTE, | ERRIRIAAY i H Ao Sesratdne

by tkKengiédems Heveegudmeds bMtl$hanmmﬂtmﬂmpdnﬂﬁnﬁh¢hlng is
thin B' gb@% ey L troeﬁg %nhlrﬁv tkﬁ@é%; %%ﬁl a%ter the

thlckne S ac |eV|n ofh corros on
resi ptanéag mnélénﬁhbeﬁOKmetR@n off IhS—Bh@®5fldﬂ1Ehsﬂmry rust

Sheebré%@ﬁklthEOQQEEEeﬁa&%ﬁ o@%’%ﬂ%‘fglh%b%g;C§Q%®igg rolls,

hi s” val ue_cannot pecified, bu
m athehsoklanguieace pm FEaRdcesdanp. coushiag ecesrs, but in

handthéhéﬁsgaofspgnghpﬁblﬁg Rﬁgrga%hgugkgeq Ehb%t is
perm tted. Therefor lower Iimt an per 1imt

fil nFPRFekEBEsEBeREre theby  AiiREd COBtBELO. zhm arges, dimit of

m tﬁéﬁyﬁnllhbefgr@éemu§ﬁlBéscgﬁEEEEﬁbﬁa|%@St@H% tQme, the
the 15 eff of a nunber of factors such as the

shap%PB?rtﬁémlghge?rEtBER VﬂﬁberoﬁgHﬁé9§@§SRafaﬁaeR§latlng

of theyemni preeéysbabs:suehrl]hbeﬁ@bmj a@bu@glﬁgrasffbb@ but the
The_ thin

type, coat i

p¥gve%f?Q%SFaygganﬁgaBéngzﬁag?raﬁﬁsg;S ggeﬁeﬁsaccordlng to
mateth@aebdct531951sucbna$tacnylbcsconobetras;on of

ur et repne s ester

o vARPE L BLYT PReEn o POERR, SepPPha R 8P ofrlrr; Photo detine
basedh©nr®hbiganf©rsEIbﬁameﬂalero@ﬂassprnesathsabbatd The
Zr, 1H%en£€r§N@tu&ie&mlﬁxﬁgggllFyﬁghﬁggektlgﬁﬁtbgllowable

based on an or gani c-1 norgani c conp
coupT3hée agbnkhe Thel L rekd iRy haveeaddddasoai result

phosphard e AEH Uz ﬁ@léﬂbb@l&@flniﬂgrgﬂéeﬁﬁpeQF1£Hlt“%f the
or other netals for _inproving the” corroSion

r esi Stahted abet $8pr BId hgl £ he"BeRckbni ALt éspsfaree. per mm
30 Sawgyen @Jtyeifhé rﬁ@{.ﬂeﬁﬁfplf (10 /rt? )t hﬁ‘lc% |f'\'l1{1§ fhddRovicker's
primary, rus ven i ives sufficie

per¥ﬁ§$ﬁﬁﬁ%§ %ﬁt *%Y{%%rf%g%FyTﬁﬁsgﬁeﬁnBEregatZ 2244 is
treaﬁnentthﬁwﬁmirmmhmﬁ reha st estae@stinder coat

treatment, the corrosion resistance, coating

adhesi on, %ﬁmﬁQﬁ?%ﬁvaéﬂ%cﬂ§’@Flphé 35" F il per f or mance

are ww@verd TRICEhdOF €1 BOrdd §s | mmPf efi1&dn A5 tHE value of

chronate free undercoat treatnent
Rp (um) of plated steel sheet.

If F becomes larger than the value of the right side
of formula (1), the plating layer ends up becoming
crushed, so this is not preferred. If smaller than the
value of the right side, the shapes of the projecting
parts defined by the present invention can be maintained.
In formula (1), if the standard MHv of pure zinc plating
is 50, the radius of the pinch rolls is 100 mm, and the
Rp of the plated stéel sheet is 10 pum, the right side
becomes 693. On the other hand, the rolling force of
standard pinch rolls is 1000 to 3000 (N/mm®) or so. Thus,

under ordinary operating conditions, the rolling force
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16 agent, Zr oxide, Ti oxide, Si oxide, Ce oxide, a
phosphate, a silane coupling agent, etc. may be

selected. |If the anobunt deposited is 0.001 g/nR2 or

| ess, sufficient performance caidot- be obt ai ned,

while if over 0.5 g/ n2, 5 the effect becones saturated

and adhe engt conversel faII and ot her,
prob%ggg gg §§§§mﬁég 2 ValueNext fhé 57 e ﬁi% 1ght '$ide and
i nvepstiushingl Enbe eppbanmedlmg &@Ea&ﬁoh&sedtomecomes
exanpl.g ss;ggﬂcscEgﬁg%\r{a%éet}oiﬁgﬁ' el W3S os to satisfy
prepare ol con i ONS.F6r the
sheefosmpéRr, (ébldlﬁGbW@dedsbeethshQGEsehta1mWE@kn@$s

of 0.8 mmyassusg orEQﬁé %Hﬁga%ﬁerQﬂgﬁnﬁiim %r&%b%y rust
sheet stock was uste chan I
rougﬁﬁ@§§n§#V€h§lﬂ@IPﬁngeﬁoﬁpsau§édc ness ekdiskiing both

passcahahce&bgtycaﬁaleeeyasaeﬁeébg&gtaﬁas rehle smaller the Rra
roug hness Wwas gl ven | Schar process.

ThlsO fshéetBsPbek R§s¥€?e§h?6§aﬁgﬁﬁkzeﬁhgsﬁmgléﬁr the optimum

el ectipgatNankgatsonThasi beliMe EBBnot be specified, but when
el ectrogal vani zation was performed in an acidic zinc

sul fBelpab h3akma abir EbAtm20igensPty ph 56 nheceedary. On the

Ald d,, of 50 tg 120
galcg%g%%dhéégglégﬁg gvvas prgp%Wédangb? m?ﬁémumDS'o pm 1s

f ol I pmygtceddi ThensfoFey the $beer 3imék, andl dpper limit
roII d steel heet of a thi.ckness of 0.8 nmwas use

g R TR L WM St AT
dlp H@méwenjzaméﬂa iﬁelbatyoughepiimﬁmbﬁémuéﬁsdae to the

Efél\ét@‘lofbgt f a tg %E%S%ﬁépgg%&%hehgggeof the

stoc Feduced ih eﬁr%
at noslpet es thowi, tthOﬁ@D@hsesseslbd éndarsheét the

tennﬁfqgagfygéadé o dﬁ%&;é@@fngo QLPQtaEhQ £g§eaﬁg

bat h secon pt ng, en o
Wi pePATHT 4 refgen gas to control the amount  of

plating deposif g £ihe ﬁfﬂﬁa§§e§gsﬁﬁﬁféggnﬂigénlaJ@? may be

surface was given roughness by an I ne
r ol |Cf1"ngansfn*}3rpeaf%1é<fh péli%\t%‘@er?,@a% P ated gwlﬂa@@ acrylics,

confd g iatd 0N MRS ARSIS UT £Ey I dne ACCORLIELS, Wb DydsSeBs, etc.
0651. Th éP aratus,used was a 17 Surfcon1140%
stylUs Stciapv LitaRss r‘?ﬁf@’l‘ﬁﬁ%%se%te?‘? nekRAbyve Fpkydt may be

Sei mMdsad drurimergariie $6liOscopiter efi H8s ) AGHAESSalt (a Zr,
Ti, Ce, Mo, or Mn oxide). Further, it may be based on an
organic-inorganic composite silane coupling agent. The
film may'have added to it phosphoric acid, an inhibitor
ingredient, or Co, Ni, or other metals for improving the
corrosion resistance and improving the blackening
resistance.

Single layer treatment of only the thin-film primary
rust prevention film gives sufficient performance, but if
further applying an undercoat treatment comprised of
chromate-free undercoat treatment, the corrosion
resistance, coating adhesion, and other aspects of the
film performance are improved much more so this is

preferred. As the chromate-free undercoat treatment
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was neasured using a field em ssion el ectron beam 3D
roughness anal yzer (ERA-8900FE) made by Elionix. 5 The
rolling force of the nmetal rolls to the coating

section after plating was changedéd ~om openi ng to 3000

N mmto change the crushed state of the sheet stock
projecting parts.. .The_ t.hin-filmprimry rust .

pr evEHEVE &Ebgﬁﬁﬁﬁ’mgg o&atEa By Q%ﬁﬁé’ g%apéﬂdﬁd &

fil nphbepkatss 10 sdfabel cooplimgaadebakedtion @madr Hengelected.
oven-t.0 S t rature.of .1 . Fop the.resin :
coatF%gFﬁg %%ﬁ%gFesgﬁgs?égﬁnl "ﬁrggg §/5029% hgger pyufficient
Tohop€hénirvahrewasnaddetet obtpinedwatvdr 1eo idi weex 0.5 g/m?,
resi ol.i n [ %, i .

phos SRSt £ egt CarEEsNeE, S Brra ety AR Ad g, sgrenatn
phosphoveessadivdfrdhs shdlogher phebklemsesuldsed.silica

(" Snowt exgNipRdg by Ni ssan Chemical) was added in an

amount of 25 L to obtain a primary rust preventive .
coating alert, ©het REesehbr LhdRdtiror wifd broegadrdned in
resi depasedpg9aki B exShpE8QON' made by Nihon

Parker|2|ng 20 was_used. For the inorganic coating, a

primary rBdectppasenenivacdoatrg aheRt prEpRFERapgd under the

addi ng1 bOw 8o 8bndit Uen8Zi FEeNtReashdedndt8BkM ¥00H 201led
ure water and adjusting the

silane coupling agent to

pH b@t%ﬂgsghﬁ? c® c?dthCKQ?ESmﬁg HsBgmmpyagpgsed. The
cogrmgigmceesbﬁganeesgbfthﬁigbﬁnéeﬁdste?k phecedjwased by

j udg ,corrodin e piece by sal t ter_spray .
testo ?%b%go hﬁl§3%£2§9€g?g?s§2°%oﬁpg 5ﬂafgggeFﬁ$EPnﬁsed in
t he Ereaskoh epassthel Whafeerusdtnbintibessanfaaéind. The roll
whi t f. 1% S d AN, one of - .
on x> ee8 wash vty (RCa B EhYBLE 0 il oP0Re8E. s
"A' sheet Bstogkreasesligphredadvatipasdi ngingndn" C' as

faild | o t . ppas d . .

P rele By UM T ey Ch e oal T TnEhe e PhefrpbhE A zac ton
ESP 13/pePgatoprebel ® ype)agi dhc aztont sel Eaterbatheall af current

a diggmd ey abr 25@Scam @nda Aol Hyance et wealed effmMdmls 120
of 5 e nunber of tinmes of conduction at a

sur fHd& tesistance of 1 mQ or - 18 less by a
cont act eridwadhi Pfgadlvady Lot s€d 81 gMlet E£StpreEPYar€Atunder

of 0 qégﬁgﬁg 20 ti s, at different positions _ was

judégﬂ? thnFeﬁﬁgﬁ%ﬁﬂﬁ ObVHPhat e hsStRek, cold

conductlienh difiedl natsedto dO 4 itebclase$ 8 of apds Nniiewd & NBSed.

Pgagfsk%iﬁgf’shgeﬁedt Cét‘ocl":o‘ waaanlotB dj\.l\grg?a \?gﬂgzngéegsfr?g a hot dip
galvanization facility. The zinc bath was a Zn-0.2 wt%Al

bath of a temperature of 460°C. The sheet stock reduced in
a hydrogen-nitrogen reducing atmosphere down to 800°C was

cooled to a sheet temperature of 480°C, and was then
dipped in the bath. Two seconds after dipping, it was
taken out and wiped by nitrogen gas to control the améunt
of plating deposited. The line speed was 100 m/min. The
surface was given roughness by an in-line temper rolling
mill after plating.

The plated surface configuration was measured in

accordance with JIS B 0651. The apparatus used was a
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"C' as failing. Table 1 shows the surface properties
of the plating ||ayer and the surface properties of
the mcroscopic region plating layer, while Table 2
shows the data of the 10 platirgll’ayer and the

t hi n- filn1prinary rust preventive coating Iayer.

Exangp§%c% §4%%Aa%% e%%nglg% %Er%%%e %%% ess meter made by

i nventi on abI thée resu
evalﬂakycnseﬁmnheu c@mw@hemn meslmuamwecmpma'fﬁgﬂmmuncughness

of Sézsamgagneeégg%gﬁysgi ggekﬂ%ts'l% etct&%o%f 6° 3p

conductivity are excellent
correeﬂ@hneﬁésBgﬁémzeraﬁﬁRéoﬁ@@@EEV|mﬁd&n@yaﬁﬁuemex

bot h perf@ﬁE398§§1n§tf6EEel%Yekﬁe while CoRRaratj ve. coating

Exanples 1 to oor in either corrfosion
reS|§?§hé@noﬁfé@ﬁdgéﬁﬁvﬁgywaﬁdCQGHQanéﬁOQcﬁP@@en@oﬁw 3000

per f QramnNEgsSchafge fabl erdsNag §HEE@C%fSQﬁEa%ﬁeet stock
propertles Of m Cr oscopi c relongatln aer

conf PEY &FFSRIoPaBFEL i RBSI Eper—Ra; mRarlmar@pé&ﬁﬁ/Raeventlve

Peakc@@fingawaérﬁaaféﬁlEﬁaﬁ p8ak E@éter”t@‘éafgﬁﬁthickness
PM Ra/ average |ine part % of 70% or | ess, % Ex.

o 3 af100l0oto 6 MBxang baked2ipsaodeydngEgves I01a1sheet

0 5 Ex. 5 2 20 105 0.2
B BIBBETEIT0 051006y F e eaiy G TR RpLyoletin
o 9 16s100(BHLEEC Ex7024D. @adS BYOTOh2 Bhefiical) @a8 added to
0 1
100 égiga%x Eﬁ% %}Bglg %gﬁig igigd E?i“%gﬁgig 35 20 wts,
0. 2 ammqExium SplpesphSta0eas. digsobked1600g9ve5a100n0e08ration
1 Exf ﬁﬂbe@oﬂ?clggiQ-ioﬂs of 1 g/L, then water-based silica

("Snowtex N" made by Nissan Chemical) was added in an
amount of 25 g/L to obtain a primary rust preventive
coating agent. On the other hand, for the inorganic
resin-based ccating, "CT-E300N" made by Nihon Parkerizing
was used. For the incorganic coating, a primary rust
preventive coating agent prepared by adding 50 wt% of
fluorozirconic acid and 50 wt% of a silane coupling agent
to pure water and adjusting the pH by phosphoric acid to
3.0 was used.

The corrosion resistance of the obtained test piece
was judged by corrcding the piece by the salt water spray
test method of JIS Z 2371 for 72 hours and determining
the area rate of the white rust on the surface. A white
rust of 1% or less was evaluated as "A", one of 5% or
less as "B", and one greater than 5% as "C". "A" and "B"
were designated as "passing" and "C" as failing. The
conductivity was measured by a LORESTA EP made by
Mitsubishi Chemical. The contacter was an ESP type (4-
probe type) with a contacter front end of a diameter of 2

mm and a distance between terminals of 5 mm. The number

c¢f times of conduction at a surface resistance of 1 mQ or
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0.9 15 100 0.2 1 Ex. 21 0.9 15 100 0.2 1 Ex. 22 0.9
15 100 0.2 1 Ex. 23 0.9 15 100 0.2 1 Ex. 24 0.9 15

100 0.2 1 Ex. 25 0.9 15 100 0.21B £x. 26 0.9 15 100
O 21 E. 27 0.9 15 100 0.2 1 Ex. 28 0.9 15 100 0.2

B 35 8918 TOFTASE T $0%, 35 At Grtpe test
33 1curtsntoef01200mAEamolyy 205 tifeB0@t0dd fferent 3® LA tions
100 03 129859 35 °B  Tdotosto AN ES Bas By =dha el gy "B

0.2 gouduptipr. 1§ Gimes 100 16. zumeSCQWp“BEx.adenanztlmes or

5 105 02504500 " 30 95198002 0 COER: EX il ocing”
5o 1%g$0a8 2@?0 Eéo nf: BrRweTe 15818098g% £ 551ng and

Ex. bC0.9s1621ddng.2 1 conp Ex 7 0.9 15 100 0. 2 1
gogg ExcgﬁergllghéQQ gh%5%fr@g€g pgépe%tge% %% %%% ﬁlatlng
LU NER R NARENENENE R R RENDRORKSR. RENERENTWICROSG0R L0
O O mrediolN ¥laOinyl meyerNoghila @adled 2 8hdwd &h? data of the
10 é v 81§t§n8 ?a?e% gng %hg %hgn—film primary rust preventive
coating layer. Examples 1 to 39 are examples of the
present invention.
Table 3 summarizes the results of evaluation of the
corrosion resistance after 72 hours of SST and the
15 results of evaluation of the surface conductivity.
Examples 1 to 39 are excellent in both corrosicn
resistance and conductivity and achieve both performances
at all levels, while Comparative Examples 1 to 10 are
poor in either corrosion resistance or conduct1v1ty and

20 do not achieve both performances.
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Powdering-like plating peeling, no good
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copiers, facsimiles, and other office automation
equipment or PC cases, AV equipment etc. where grounding

is required.
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2 CA Conp. ex. 3AC Comp. Ex. 4 AC Conmp. Ex. 5 C
A Conp. Ex. 6 A A Powdering-like-gh@ting peeling, no

good Conp. Ex. 7 C A Conp. EX: Comp. Ex. 9 AC
Conp. Ex. 110 CPAZing3or RNDUSERILAY ARPIHeCABItCERY sTteet

Zi NC sQpe?kBE %hlgﬁrﬁﬁ%%e@oﬁh el 131& §gte e&h%ﬁl%@e?%@%n a

i nvention _can be used as sur ace fr T &
supeffdp-LaAlEoRI4BALY] £sSEinBreyenssiven aoadiistadeyers having an

I'n pakttemkagc hbeQQ@eb%oﬁéﬁﬁeE%rR%p@f %akh%%&ﬁ éﬁ layer
surface conduct|V|ty is required such housi

copi 8rETaFgcephined, banélétﬁePGQﬂﬁl@@t&&P@ﬁa$Wbﬁ Stylus type
equ'Qﬁ?EEchrgg LABES: m@%ﬁ?qHEﬁiﬁ%E %% JT¥Y @651, of 0.3 pm

grounding isr qU|red zinc or "zinc
al | ogopkadedmsspdl asheetmamppeb@r hedghtir RpCOf 4.0 pum to 20.0

uctlv fter bein iven a
cond ﬁezefn tge arigh%etlc average roughness Ra (peak)

obtained by measuring a range of evaluation length of 20

pm of peak parts of 80% or more of the Rp by an electron
beam 3D roughness analyzer is 70% or more of the

arithmetic average roughness Ra (average) obtained by
measuring a range of evaluation length of 20 um of parts

of a height of *20% about an average line, obtained by a
stylus-type surface roughness meter, by an electron beam
3D roughness analyzer.

2. A zinc or zinc alloy plated steel sheet
superior in surface conductivity after being given a
thin-film primary rust preventive coating layer as set
forth in claim 1, wherein the area of the parts where the
arithmetic average roughness Ra (peak) cbtained by
measuring a range of evaluation length of 20 pm of peak
parts of 80% or more of the Rp defined by JIS B 0601,
obtained by a stylus-type surface roughness meter, by an
electron beam 3D roughness analyzer is less than 70% of

the arithmetic average roughness Ra (average) obtained by
measuring a range of evaluation length of 20 um of parts

of a height of *20% about an average line, obtained.by a
stylus—-type surface roughness meter, by an electron beam
3D roughness analyzer is 5% or less of the zinc-plated
surface area as a whole.

3. A zinc or zinc alloy plated steel sheet
superior in surface conductivity after being given a
thin-film primary rust preventive coating layer as set

forth in claim 1 or 2, wherein the arithmetic average
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thin-filmprimary rust preventive coating |ayer having

an 5 arithnetic average roughness Ra of a zinc-plated

| ayer surface defined by JIS B 0601, obtained by a
stylus-type surface roughness meéter- defined by JIS B

0651, of 0.3 m to 2.0 mand a nmaxi mum peak hei ght Rp

of 4 2 [ tlc avera e
rougﬁgugﬁhégs %gaéfg%g ?gaﬁg1Q§y negﬁgflng a raé&?e of

of eeakilabidpnl érghhhobf2Q0 pm off pealk parts off 3% &r more

anal §5eF DS RPOYSEATRE, €T0r e SR hRAEAL AvePRge Stylus-

roughypsssRaffaveragghnebsamaee rhy bymaas élicag ra &’gen 3D
of eval uation Iength of 20 n1of parts 15 of a hei ght
of 26949BBEFSaA"E ¥F§§e1P|He SobflaitRed - By Hal -

stylus-type sunfaggcr @@gamﬁ&Sambgr pllYean sekeqt PRet
eam 3D roughness c or zing al

b
ol at BUDSE bF LReshr CaUpoF PBRUEH 1 SdEvags CeanasrRy Byen 2
aftethbe+ﬁglglpemmaryZBUEhlprEWbﬁt@ﬁbn&bﬁtﬁﬂ§tlayer as set

reventjyve.coating |l ayer as.set . f in clai.m1,
aherg$n£?h% Tafay %Fetﬁg Bg?%gswﬁe 8 the"h§FPLRANEN @verage
aver glgeckneghnesstRa {héakfioht prtiadrpy ruseagueveatd ve

range of . eval uati on I ngt h of 23 §n1of peak parts of
80% 72 hbrd - ?Y?ﬁelﬁzp dof HRelObY - 31 BIE 0601, 25

obt ai ned by a BtméUBOﬂY@S §Hbﬁa@€16ﬁU@hn§S§1H§t©E,z@hc alloy
tron befn13D ghness analgzer is |les

Cc
70%%Jrat‘f‘ﬁe SHYFthRTTC BVRFAETr blig HEE@C%Cf’BaEF&é&‘-tY after
obtdmas@gbglvemasuthhg-ﬁllmn991mér9vahuatpﬁévbﬁﬁg&b ebating

e BhE B ta e o lnd 0 Pheca £3E BuRFhactr BHENAREst
ngte?rOQWC%m hﬂEﬁi&tﬂﬂ@e@nﬁteéﬂrsn?hhessthnahyzeorla zinc
5A‘Hli€§3 St eﬁ'f@rﬂlﬁ%?%yt% ﬁ @gf aéf?mgﬁge{ust

whol e A zinc or zinc at e
supetidrentl e reerieirdntRiveFvi 8§1df ebrcherngigtvehlay plated

35 tsfﬁé’éi'éﬂ@é’tf'm:ymﬁ Uér‘i fomﬂéty@ &9@%?8 £@M§ﬁné§s Ra of
set forth inclaiml wherein the arithnetic

averagtittase q%bﬁgh%ﬁe%%-miaaw%ak}y%t%ﬁb@e@yby JIS B 0601,

Measibtdiched Nange iyl ey-ad sd | Ohr 888t Po@hhrOs & Iﬁéter defined
peak parts of 80%or nore of the Rp defined by JIS B

060PY obthithdtP by Bt hsumtype sQritmcand ofyghmsrsum peak
cir u es nal yzer
Tl Slei i, X SECHGNDAN A0 0 oS AYLYES ol Brae
steaoughnﬁss Ra) (peak) obtained by measuring a range of an

evaluation length of 20 um of peak parts with 80% or more
of the Rp by an electron beam 3D roughness analyzer being
70% or more of an arithmetic average roughness Ra

(average) obtained by measuring a range of evaluation

length of 20 um of parts of a height of *20% about an
average line, obtained by a stylus-type surface roughness
meter, by an electron beam 3D roughness analyzer, said
method characterized by controlling a rolling force so
that a relation stands where a rolling force F (N/mm®) per
mm roll length applied to a plating surface by pinch
rolls contacting a conveyed steel sheet and a

microvicker's hardness MHv of the plating layer measured



superior in surface conductivity after being given a
thin-filmprimry rust preventive coating | ayer as set
forth in any one of clains 1 to 3, wherein an average

10 thickness of the thin-film pri2fary rust preventive
coating layer is 0.2 pmto 5.0 pm 5. A nethod of

product i f [ I, ZJ al | at ed st.eel sheet
supe#’ oﬁ:%n%s?f%cg%ggnsﬁc&%\% tflﬁﬁa e breellnagtlgcmle&e)a from
t hi nwhiehmtpei sdeg lr $hteefr 6ve priowd degatvwinth 15hd ayierc-plated
sal dlé;v.gcf ¢l £hic f%l Q% i%lnato%d t%teeetlhi%h—%%_tlm %rroqr'%crsp rust
by plating a steel sheet wth zinc or a zZinc a0 ,

and PheWehginengoatihign-leiviem:pri mary rust preventive

coating | ayer, [ [ or. ,zkn | | oy_spbad ed t ee

> sheet havi ng ag%grgpﬁégﬁfbxéée?g%gh¥g%gﬁngis ﬁ%§of 20
a suwhate,oR asziancofllatredibaydmmief aned by s)laSSvBlue of Rp of
0601 obt ai_ ned styl us-type surface roughness
netthﬁeP'ﬁgag B?éﬁﬁsSEesésiH%éf 0.3 pmto 2.0 pm and
a maxi mum peak height Rp of 4.0 pmto 20.0 m an
arithnetic average roughness (Ra) (peak) obtained by
nmeasuri ng a range of an 25 evaluation length of 20 pm
of peak parts with 80%or nore of the Rp by an
el ectron beam 3D roughness anal yzer being 70% or nore
of an arithnetic average roughness Ra (average)
obt ai ned by neasuring a range of evaluation |ength of
20 mof parts of a height of 20% about an 30 average
line, obtained by a stylus-type surface roughness
nmeter, by an el ectron beam 3D roughness anal yzer, said
nmet hod characterized by controlling a rolling force so
that a relation stands where a rolling force F (N mR)
per mmroll length applied to a plating surface by
pinch 35 rolls contacting a conveyed steel sheet and a
m crovi cker's hardness MHv of the plating | ayer
measured - 26 by JIS Z 2244 satisfy the follow ng
relation (1) from when the steel sheet is provided
wWth the zinc-plated layer to the formation of the
thin-filmprimry rust preventive coating layer: 5
F<9. 8065MHv x(R2-(R-hx10-3)2)0.5 (1) where, Ris a
roll radius (m), and h is a value of Rp of the
pl at ed steel sheet (m.




