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HEMELIKMI CTAHIIAPT

Xos0qHOKAaTAHBIH MUIOCKHIA IPOKAT DIN

U3 CTAJH MATKHX MapoK /151 3MAJTHPOBAHHUS EN 10209
TexHnuYecKue ycnoBHs MOCTaBKH

Penakuus Ha HeMeukoMm s3bike EN 10209 :1996

ICS 77.140.50 3amenser DIN 1623-3: 1967 -01

HJeckpunrtopsr: Wsnenus u3 X/k cTamy, sMalnpoBaHHMe, IIOCKHUET IIPOKAT
Esponeiicknii cranaapr EN 10209: 1996 umeer craryc FepMaHCKOro CTaHAApTa
IlpeauciioBre K HAMOHAALHOMY CTAHAAPTY

Esponefickuii cranmapr EN 10209 6bin paspaboran Texumueckum KomuTeToM
(TC13) “Ilnockuit mpokaT s xonomHoit medopmanun” (Cexperapuar: benvrus)

Esponeiickoro Komurera mo craHiaprusanue 4epHOH M [BETHOM METaJUTypruu
(ECISS).

OTBeTCTBEHHOH HEMENKOH KOMHCCHH 10 CTaHIapTH3alluM sBnseTcs EBpormeifckuit
noakomutet 01/1 «Ilmockuit mpokar mms xonomHol medopmamuu” KoMuccun mo
CTaHJApTU3allMH YePHBIX U IBETHEIX MeTaioB (FES) .

Hacrosmuii ctanmapT coaepXut TpeGOoBaHHS K XHMHYECKOMY COCTaBY , a TAKXKE K
MEXaHHYECKHM M TEXHOJIOTHYECKUM CBOMCTBAM X/K JIUCTa M MOJIOCH M3 MATKHMX CTa-
e, IPUrOAHBIX K 3ManupoBanuio (cM. Tabmuny 2) . PaccMarpuBaroTcs Tpu MapKu
cranu ( ¢ mapkupoBkoit EK), xoTopsle mpennasHavyeHb! Uit TPaJUIHOHHOIO IBYX-
CIIONHOT'0 3MaIMPOBaHus, U elle 3 coprta ( ¢ MapkupoBkoit ED), mpuMeHseMsie 1s
o0Opranoro 6e3rpyHroBoro amanuposanus. Mapku cranu DCO3ED u DCO4ED o6pa-
OaTBIBaOTCS, KaK IPaBHIIO, B TBEPAOI paze 06e3yriepoKeHHLIMH.

CymecTBeHHOE pacIIMpeHHe YCIOBHM 11OCTaBKy 1o cpaBHenmo ¢ DIN 1623-3 mpo-
H30IIUI0 B Pe3yibTaTe NPHHATHSA KOHKPETHBIX ONpENeICHHUHN 1)1 UCIBITAHUMA Ha Bpe-
M 1uddy3un Bogopona (kak KpuTepui s ONpeieeHHs ONAcCHOCTH IMOSBICHHS
YelryHd4aTodl OKaaWHBI), IPOBEPKH TpaBieHHUS (Y MapoK CTajld, NpeJHa3HA4YE€HHBIX
118 6€3rpyHTOBOTO SMAJIMPOBaHMs), a TAKXKe ClereHus sMand (cM. [Ipunoxenue B,
CuD).

Jlns nuTHpYeMBIX B pa3zene 2 eBpOIeMCKUX CTaHAapTOB, B TOM Cllydae, €Cjli H3Me-
HEHBl HOMEpa CTaHJApPTOB Jajee OyOeT OCYLIECTBIATHCS CChUIKA HAa COOTBETCTBYIO-
LIHE HEMEIIKHE CTaHapThI:

EN 10204 cm. DIN 50049
CR 10260 cm. DIN V 17006 - 100

Himenenus

B otnuune ot DIN 1623-3: 1987 — 01 ObUTH IPUHATHI CIEAYIOMAE U3MEHEHHUS



a) Pacmmpenne 061acTH IPUMEHEHHS Ha 6 MapOK CTald, M3 HUX 3 JUId TPagHIHOH-
Horo sMamposanus (EK) u s GesrpynroBoro smanuposanus ( ED) (em. 5.4 u Tab-
amny 2).

6) CusaTue TpeGOBaHUIl K TBEPAOCTH ¥ IIyOUHE BBITSDKKH.
B) BHecenue 3HaueHui r (BepTHKaIbHAs aHU30TPOIHsL) JULL MAPOK CTalH DCO6EK u
DCO6ED (ta6una 2 u [Ipunoxenune A).

F) BHeceHnne MeTOH0B HCIIBITAHUHA 715 ONpEACITICHNUA :

- yCTOMYHMBOCTH K 00pa30BaHHIO delryiuarol okanuubl (IIpaioxenue B).
- crenenu tpasienus ([Ipunoxenue C) u
- cuemieHus sManeBoro ciod co craibio ([Ipunoxenue D)

BoJjiee pannne H3gaHusA
DIN 1623 —3: 1983 — 02, 1987 - 01.

HanumonananHoe npuiioxenne NA (HHpopMaTHBHOE)
JIuTepaTypHbI€ CCBLIKH

DIN V 17006-100 CucrteMa o0o3Ha4eHHH AJid CTAIM — AOMOJHUTEIBHBIC CUMBOJIBI
JUTSL KPaTKMX 0003HAYeHH — pefaKuys Ha HeMelkoM s3bike EN
10204 : 1992

DIN 50049 MeTa/utnyecKie U3eNus - BUIBI CepTUHUKATOB UCIIBITAHHM: pe-
nmaxnus Ha HemenkoM s3bike EN 10204 : 1992



EBponelicknii crangapr EN 10209

JeCKPUNITOPBI:  H3/(€IHs U3 YEPHBIX U [BETHEIX METaJUIOB, XOJIOMHOKATAHbIE U3/IE-
TS, JICT, MATKAd CTalb, SMallb, MIOABEPraTh BBITSKKE, CrHOATh,
COCTOSHHE TIOCTABKH, Ka4YeCTBO IIOBEPXHOCTH, COPTHOCTb, XUMH-
4ECKHU COCTaB, MEXaHHYECKHE CBONCTBA, UCIILITAHME

Peuaxmm Ha HEMEIIKOM fI3bIKe

XOJIOIIHOKaTaHBIe JUCT U MOJI0CA M3 MArKOH cTaau AJIA SMAJIHPOBAHUSA
Texnnueckue YCJI0BHUS MOCTABKH

Hacrosmuit EBponeiickuit crannapt Gout npHHAT Komuccuern CEN 1985-03-13. Yje-
Hbl CEN (EBponeiickoro Komurera CranpapTusanum) CTPeMUINCE K TOMY, YTOGBI
6bu1 BEMONHEH pernament CEN/CENELEC, ONPENCIAIONINHA YCIOBHS, IPU KOTOPHIX
AQHHOMY €BPOICHCKOMY CTaHIApTy 0€3 KaKHX-IHOO M3MEHEHHH MOXeT GhiTh pH-
CBOEH CTaTyC HAIIMOHATHFHOTO CTaHapTA.

CHHCKY 3TMX HALMOHANBHEIX CTAHAAPTOB CAMOTO aKTYaJbHOIO COCTOSIHHSA ¢ GHOIHO-
rpahHYeCKUMH JAHHBIMA MOXHO IONYYHTb, CAE/IAB 3anpocC B LEHTPAJIbHBINA CeKpeTa-
puat uin y mobdoro wiena EKC.

OTOT eBpomelcKuii CTAHAAPT UMeeTCA B TPex OQUIMATBHBIX pefakuuaX (Ha HeMel-
KOM, aHTTIMACKOM M (paHIly3cKoM s3bIkax). Penakuus Ha mo6oM APYroM SI3BIKE, BEI-
nonxennas yieHoM EKC myrem nepesona Ha ero poxHoit 351k mog ero COOCTBEHHYIO
OTBETCTBEHHOCTE M TICPEJaHHAas HEHTPAIBHOMY CEKPETAapHATY, HMEET TOT XKe CTATYC,
YTO U OQUIHANBHBIE PENAKIIHH.

HUnenamu EKC sBisioTcs HanmoHansHble UHCTHTYTHI CTaHAapTu3anuu benbrum, Ja-
HuH, ['epmanny, Ouansaaun, Opadnumy, I'peunn, Upnannuu, Ucnanauu, Wrtanum,
JIrokcembypra, Hunepnannos, Hopseruu, Asctpuu, Ilopryranuu, [lIsenuu, [seii-
napuy, Ucnanuu u Coenunernnoro Koponescraa.

CEN
EBPOITEMCKWI KOMUTET CTAHJAPTHU3ALIMU

IleHnTpanbHEIii cexperapuar : rue de Stassart 36, B-1050 Briissel



EN 10002 -1
MeTannuyeckue MaTepuansl — HCIBITAHUE HA pactskeHue — Yacte 1 : MeToz uc-
NBITaHU# (IpH KOMHATHOM TeMnepatype)

EN 10002 -2
Merammyeckue matepuansl — HCIBITaHHE Ha pacTshxeHue — YacTs 2: npoBepka
MECI03 MalllUH IS HCTIBITAHUIM Ha PACTSHKCHHUE

EN 10002 -4 ")
Merannudeckne marepuansr — Yacts 4 — NpOBEpKa YCTPOUCTB AJISI U3MEPEHHs
YIUIHHEHHUS TIPH OJHOOCHOM HarpyKE€HHH.

EN 10020
OnpeneneHus 1 TEPMUHONOTHS ISl HOBBIX CTATEH

EN 10021
OO0mue TeXHUYECKUE YCIOBHS [IOCTABKH CTATH H METAJIIONIPOIYKIIHH

EN 10027 -1
Cucrems! 0603HayYenu#t ana crany — Yacte | : Kparkune o6o3Hauenus, rnasHble
CHMBOJIBI

EN 10027 -2
Cucremsl o603ua4enuit 11s cram — Yacts 1 ; Cucrema HyMepaluuu

EN 10079
OnpenencHus ¥ TEPMUHONOTHS VIS M3IEIHR U3 CTAM

EN 10131
X0J1I0JHOKATaHbI} IIIOCKMH U3 MATKHX CTaieit pokat 6e3 MOKPBITHS, a TAKXE U3
CTajledl C NOBBIEHHBIM IIPENENIOM TEKYYECTH IS XONOIHOM Jedopmanuu —
IIpenenbHble pa3sMeps! H TOIYCKH 1O dopmary

EN 10204
Crainb v u3nemns u3 cranu — CeprudHKarh HCIBITAHAN

ECISS — undopmanus (C10*)
Cucrembl 0603HaueHu# 115 cramu — JIONOIHATENBHBIE CHMBOJbI JUIS KpaTKuX
o603HaUYeHu

EURONORM 18 (1979) %)
O16op M NOAroTOBKa P06 U3 CTAIM U H3IENHA U3 CTATH

EURONORM 49 (1972) %)
H3Mepenne 11epoXoBaToOCTH Ha U3AEHMAX U3 XOIOIHOKATAHOTO MIOCKOTO IIpOKa-
Ta 6€3 OKPHITHA

3 Onpenenenns

IIpu paGoTe ¢ mpexaraeMbIM eBPONIEHCKHM CTAHAAPTOM AN M3AETHH U3 XOJNOLHO-
KaTaHOro IJIOCKOTrO NPOKaTa, YKa3aHHBIX B pa3fl. | NelCTBYIOT ONpeNeNeHHs COTIL.
EN 10079.

4 O6o3HayeHne

4.1 Kparkue 0603HaueHHs MapoK CTamu co3narores cort. EN 10027 — 1 u unpopma-
uu ECISS (C10*), Homepa Matepuanos corn. EN 10027 — 2.

4.2 O6o3Hayenue M3NETHUR O JAHHOMY €BPOIEHCKOMY CTAHJapTy OCYILIECTBISAETCS
CIEAYIOIMM 00pa3oM :
a) HaumeHoBanue u3zenus (Hamp., Hoaoca, JTUCT Wi IIPYTOK)
6) Homep mannoro esporneiickoro cranaapra (EN 10029).
B) Kparkoe HaumMeHOBaHHe MM HOMEp MaTepHaTa MapKu ctany cort. Ta6. 2.



r) Ilpu HeoOxomumocTH GykBeHHAas MeTKa I 0003HAYEHHS KadecTBa HOBEPX-
HocTH ( cM. Tabm. 1).
IIpuMeps! 0603HaAYEHHS:
OGo3HaveHue MCTa U3 MapKH CTald ¢ KpaTKUM oGo3Hadennem DCO1EK u HOMEPOM
Marepuaia 1.0390, ucnonnenneM MOBEPXHOCTH ~ LIEPOXOBATHIM (7):
Jluct EN 10209 - DCO1EK r
1700
JIuct EN 10209 — 1.0390
OGo3nauenue MHUPOKOH MOTOCH! U3 MApPKH CTANH ¢ KpaTKuM 0Go3HaueHueM DCO6ED
1 HOMepoM matepuana 1.0872, ncnonHeHneM HOBEPXHOCTH — MATOBBIM (Mm):
[Inpokas monoca EN 10209 — DCO6EDm

HIn

[Mwupoxas mosoca EN 10209 — 1. 0872m

S TpeboBauusn

5.1 MeTtoa BLIILTABKH CTAJIM M BH NPOH3BOACTBA H3IeJIHi

Ecnu nipu 3akase He MPHHUMAETCS HUKAKHX IPYTHX JOTOBOPEHHOCTEH MBI PEKOMEH-
AYEM METOJI BBIILIABKH CTalH M BUJI IPOM3BOJCTBA U3MENHI ONpeNeNATh IPOU3BOLH-
TeMO. 3aKa34uK IIPU XKeNaHHH MOKET 03HAKOMUTBCSI C HUMH.

5.2 Crenens packuciaeHus
Cm. Tabnuiry 2

5.3 Xumuueckuii cocran
MaxcumanbHEIe 3HaYEHHS XUMHYECKOTO COCTaBa IUIaBKM yKasbiBarotes B TaGuie 2.

5.4 IlpurogHocTh K 3MAJIHPOBAHHUIO

5.4.1

5.4.2

543

Mapku cramu DCO1EK, DCO4EK u DCO6EK npenasHaueHs! s TpaaHIH-
OHHOTO 3MANUPOBAHHUS, T.€. U HAHECEHHS JMAJICBOTO CJIOS Ha IPYHTOBBIH
CIIOH (IBYXCIIOHHOE 3MATMPOBAHUE).

Mapxu cramu DCO3ED, DCO4ED 1 DCO6ED npurogHs! Kak JUist 0GEIYHOIO
0e3rpyHTOBOrO 3MATHPOBAHHS, TAK U IS CIENUAIBHEIX TPAJIUIHOHHBIX BH-
JIOB IIPUMEHEHHUS B JABYXCIIOMHOM 5MaHpOBaHHM, B YACTHOCTH, €CIH IO BO3-
MOXHOCTH 3MaIMPOBaHUE TOJDKHO OCYIIECTBIAThCA 6e3 Kopobienus (obec-
NEYUBAIOIIETO yCTOWYMBOCTD K 00pa30oBaHUIO IIOTEKOB). B 3ToM cityuae Heob-
XOIHMMO MPEANPUHATE CIELHATBHBIE MEPHI 110 YIYYIIEHUIO CHEIIEHHS 3Mal
C METAJIOM.

B KayecTBe MCOBITAHMA JUIS ONpPEIENCHHUA NPUTOJHOCTH K SMATHPOBAHHIO
IIPEAIAraoTCs CAEIYIOLINE METOIHI :

- Omnpenenenne Bpemenn quddysuu Bogoposa (BOZOPOIHON MPOHKUIIAEMOCTH) (CM.
[Ipunoxenne Bl) (kax anpTepHaTHBA MOXET COITIACOBBIBATECA KOHTPOJBHOE
aManupoBanue, cM. Ilpunoxenue B2).

ITPUMEYAHME: o6a MeTona SBISIOTCS KPUTEPHEM OIIpe/e-
JIEHHMS OIACHOCTH NOSBJICHUS YeIIyHuaToi OKaIHMHBI MOCIE
3MaJHPOBaHHS.

- IlpoBepka cTeneHu TpaBjeHHA Y MapoK CTaiH, IPEJHASHAYEHHBIX 11 6e3rpyH-
TOBOro sMajupoBanus cori. [1.5.4.2 (Cu. Ilpunoxenne C).

*) Haunonansnas cHocka : Coo6uenne ECISS IC 10 3ameneno va CR 10260

') B nacrosmee BpEMA B CTaZIMH pa3paboTKi

%) Jlo ero nepexona B Esponeiickuii CTaHAApT MOTYT MPUMEHATHCA b0 ykasanHbie craHAapTsi EURONORM, nn6o cooTBETCTBYIOMME HALMO-
HanbHble cTanaaprel cori. [lepeynio B [Ipunoxenun F k nactoamemy Esponeiickomy cranaapry.



5.4.4 Jlanee onuchiBaeTCs NpOBEpKa cUeIUIeHHs sManu ( cM. [lpunoxenue D) (yc-
JIOBHS IIpeIBAPUTENILHON 0OpabOTKH M 3MaTMPOBAHUS COTTIACYIOTCS MIPH 3aKa-
3e).

5.4.5 [Ilpumenenue metoma HcnbrraHus corit. [Ipunoxenusm B, C u D wmm apyrux
METOJ0B UCIIBITAHUSA MOTYT COTJIaCOBBIBATHCS IIPH 3aKase.

5.5 Cocrosinue mocTtaBkH

5.5.1 MHspenus, BeIIycKaeMbIe 110 JTaHHOMY CTaHAAPTY, MOCTABJIAIOTCA, KaK MpaBH-
710, nocie aApeccHpoBkH. [lo coriacoBaHHI0O Ha MOMEHT 3aKa3a MOXET OBITh
IIPOM3BENIEHA OTIpy3Ka MaTepraia 6e3 JPeCCHPOBKH.

3.5.2 Kak npasuio, IpogyKIus MOCTaBILETCs IPOMACiIeHHOH. B aToM ciyuae, obe
NIOBEPXHOCTH MaTepuaja MPEeNOXPaHAIOTCI CI0eM XHMHUYECKH HEHTpPaJbHOIO HEBHI-
CBIXAIOLIECr0 Macyia, CBOGOJHOTO OT NMpHMECEH W paBHOMEPHO HAHECEHHOIO TaKHM
00pa3oM, YTO NPH HOPMATBHBIX YCIOBHSX YIIaKOBKH, TPAHCIIOPTHPOBKH, TIOTPY3KH-
Pasrpy3KM M XpaHEHHUS, CNEeAbl KOPPO3HH HE JOJDKHBI MOSBUTHCA B IEPHUOA 10 TpeX
MECSIIIEB.

Ecnu ycnosus TPaHCIIOPTHPOBKH WM XPAHEHHS TAaKOBBI, YTO TpeGYeTCs TOMONHH-
TEbHAS 3alllUTa NPOTHUB KOPPO3HH, IOKyNaTeNb NODKEH HH(POPMHpOBATh 00 3TOM
IIPOM3BOJMTEINA B MOMEHT OOPMIIEHHS 3aKa3a.

Macnsusiii colf JOMKeH JIETKO yHausThCs LIETOYHBIMH PAcTBOPAMH H OOBIYHBIM
PacTBOPUTENISIMH.

BbI60p 3allIUTHBIX MAaces OroBapuBacTCsa MEXIY CTOpPOHAaMHU.

Ecin nokynarens He BRICTaBiIseT TPeGOBAHUS MACISHON 3alMTHI IOBEPXHOCTH IIPO-
AYKLUHUH, JAHHBIA IYHKT DOJKEH OBITH CHO YKa3aH ¢ MOMEHT 0pOpMIIEHHS 3aKa3a.

IIPUMEYAHME: Ecnu 3aka3 opopMIIeH Ha MpPOAYKUHIO 0€3 MAacisHOTO CO,
IPOU3BOAUTENH HE HECET OTBETCTBEHHOCTH 32 PHCK IOSBICHUS pPiKaBYMHEL Ilo-
Kynarens CTaBAT B M3BECTHOCTh, YTO B JAHHOH CHTYyallMM TaKXe CYIIECTBYET
PHCK IMOSBJICHUS LAapaluH Ha IOTOBOH MPOAYKIMM B pe3yJbTaTe MOrPY309HO-
Pasrpy304YHBIX paboT, TPaHCIIOPTHPOBKY ¥ JaJibHEMIIEH ee 06paGoTKL.

5.6 BriGop xapakTepHCTHK

HpOII}’KLII/ISI, OIIUCBIBacMasi B HaCTOALIEM EBpOHeﬁCKOM CTangapre COOTBETCTBYET
TpC6OBaHI/I$IM Ta6JII/II.I 1 u 2. Ha ocuHoBanuu CHECIHAJIBHOI'O COTJIALICHUS MEXKIY CTO-
PpOHaMH, YKa3aHHBIC XapaKT€PUCTUKH MOT yT OBITH JOIIOJIHCHBI CIICHUAIBHBIMH YCJIO-
BHAMH I'OOHOCTH IIPOAYKIIHH, PCrVIaMCHTHPYIOIIUMHU TOJIBKO OIIpECIIEHHEIE CBOMCT-
Ba MaTepHaia, B TaKUX ClIydasx MaKCUMallbHasd BO3MOXKHAs 0T6paKOBKa B IIpOLICHTAaX
OTrOBAapUBACTCI MEXIY CTOpOHaMH, a IIPHEMKA Ha OCHOBE MEXAaHUYECKHX CBOMICTB HE
IIPAMECHACTCA.

5.7 Mexannueckue cBOHCTBA

Mexanuveckue cBoiCTBa, IpUBEACHHbIE B TabHIle 2, IPUMEHSIOTCS TOIBKO VIS
IPOAYKIMH, TPOLIEAIIEH JPECCUPOBKY. DTH MEXaHHIECKHE CBOMCTBA ABJIAIOTCS [eii-
CTBHTE/IPHBIMH B TCYCHHUE MIEPUO/A, YKA3aHHOTO B TabiHIle 2, HAYMHAS ¢ JaThl, KOraa
IIPOAYKIIUS BBIXOJHUT C 3aBOJIA.

Nudopmanus no nare BIIycka IPOAYKUMH A0KHA OBITH IPEOCTaBICHA [IOKyIaTe-
JIIO 3apaHee U B pejeaax CpoKa NEHCTBHS MEXaHHYECKHX CBOMCTB.



5.8 XapakTepHCTHKH NOBEpPXHOCTH

5.8.1 O6mas undpopmanus

IToBepXHOCTH XapaKTepu3yeTcs: BHEIIHAM BHIOM U IIEPOXOBATOCTHIO.
5.8.2 Buemmnnii Bux moBepxHocTH

BHelunuit BU HOCTaBISEMON TPOLYKIMK TODKEH 110 BHELIHUM IpH3HAKaM COOTBET-
CTBOBATL HOpMaM ILITAMIIOBKH, SMaTHPOBAHHS U PABHOMEPHOTO CJIOS IMATUPYIOLLErO
IIOKPBITHS Ha 06pabaThBaeMOil [I0BEPXHOCTH.

[Tpn nocraBKax WIMPOKON MOIOCH H PE3aHHON MIMPOKOH MOJIOCHI, IPOLEHT MOBEPX-
HOCTHBIX I€()EKTOB MOXET GBITH BBIIIE, YEM B Clly4asX MOCTAaBKH JIMCTA HUJIH MOJIOCH,
Pa3pe3aHHON Ha MEpPHBIE IUIMHEL J[aHHOE YCIOBHE JOJKHO NPUHHUMATHECA BO BHUMA-
HUE TIOKYNaTeIeM, a IONYCTHMBIA IPOUEHT Ae(eKTOB IOBEPXHOCTH IODKEH ycTa-
HaBJIMBATbCA CHENHAILHBIM COTJIAIIEHHEM B MOMEHT oopmienus 3akaza. Ecnu ne
OTOBOPEHO MHOE, TOJIBKO OAHA W3 IOBEPXHOCTEH M3AE/IHS AOJDKHA COOTBETCTBOBATD
YKa3aHHbIM TpeGoBaHMAIM. J[pyras CTOpOHA JIOJDKHA OBITH TAKOTO KAYECTBA, YTOOKI
IpH mocuenymmen o6paboTke MaTepuaga OHa He HaHeC/Ia ymepba kadecTBy Io-
BEPXHOCTH C JIyYIIIHMH CBORCTBAMH.

5.8.3 KauecrBo 06pa6oTkn noBepxHocTH
KadectBo 06paGoTKi MOXET GHITH HOPMATBHEIM K YEPHOBBIM.

HpI/I OTCYTCTBHUH Tpe6OBaHI/IH B 3aKas3c, U3CHHS IIOCTaBIAIOTCS C HOpMAalbHBIM Kavec-
CTBOM MMOBEPXHOCTH.

YcpenHeHHbIe XapaKTePUCTHKH IEPOXOBATOCTH ITOBEPXHOCTH IPUBEIEHEI B Tabiuie
Ne 1.

N3mepenus nomxHel MPOBOJIHUTELCA B COOTBETCTBHH ¢ EBPOHOPM 49,

B Momenr 3aKasza MOryT OBITH TaKKe OIIpPEAC/ICHBl JONIOJHUTEIILHBIE Tpe60BaHI/I}I K
NOBEPXHOCTH, BBICTABJIAEMBIC HA OCHOBAHUU cneunquauuﬁ KOHEYHOroO IoJjib30Bare-
JIA.

KauecTBo 06paboTku CumBon [lepoxoBaTocTh
Hopmansroe m 0,6pm <R, <19um
YepHOBOE r R, >1,6um

5.9 Cieabl JTMHHH CABHTA

Bee u3nenus 0659H0 MoABepraloTCs NETKoOi APecCHPOBKE HOCIE 3aBOACKOTO OTXWra,
JULSL TOTO 4TOOBI H36ekaTh 06pasOBaHus CIENOB JIHHKH CIABHTa BO BPEMs IOCIELYIO-
el mramMnoBk. TenaeHIMs K 06pa30BaHMIO MOZOOHBIX CIIEI0B MOXET BHOBD BO3-
HUKATh I€pe3 ONPE/IENICHHOE BPEMsl II0CIe IPECCHPOBKH. TakuM 06pasoM, B HHTEpe-
Cax moxymaress HOABEPTHYTE NOJy4eHHBbIH MaTepuasn o6paboTke (WITaMmoBke, Gop-
MOBKE) B KpaT4aiIue CpoKH.

Msnemus mapxku DCO6EK u DCOG6ED He mposeisior 006pa3oBaHUsA CJIEAOB JIMHHUIN
cABHra rnocie aedhopMaiimH.

ITo APYTUM MapKaM OTCYTCTBHE CIIECOOB JHHUH CABUTA MOXKET OBITH BblJaHa rapaHTHs
Ha IECTh MECSILEB C MOMEHTAa BBIITYCKa MPOAYKIHH.




5.10 CapuBaemocTh

Matepuan onpezensercs, kak TOAHBI Ul HOPMANBHBIX CBAPOUYHBIX OIEpAlUH, IpH
YCJIOBHH IPEIBAPUTENHHO yAaJEHHONR cMa3ku. CBapOYHBIE OTIEpAllMHM JOKHEI OBITH
OMpe/IeIEHE B MOMEHT oopMIIeHus 3aKa3a (cM. 10 h).

5.11 [Jdomycku no pazmMepaM u npoduio

Jommycku 1o pasmepam U npoduimo npusenens B EN 10131,

6 MHcnbiTanus

6.1 O6mme noJioKeHHst

6.1.1 B MoMeHT 3aka3a HOKynaTellb JOJDKEH yKa3aTh CBOM TpeOOBaHUS T10:

- THI WHCHEKIUH (IIPOBEPKH) U HCIBITAaHUN: OOBIMHEIC H CIEIHATBHBIE, CM.
EN 10021;

- THII HHCIIEKIIMOHHOTO NOKyMeHTa, cM. EN 10204,

6.1.2 CnenmanpHas NpoBepKa M UCIBITAHUS JOJDKHBI IPOBOJUTECA B COOTBETCTBHH
¢ 6.2 10 6.6

6.1.3 CrnenuanbHas IpOBEPKa U UCIBITAHHS MOTYT HE IIPOBOAMTECS HIIH 110 aHAIH3Y
TEXHOJIOTHYECKOTO [IPOLIECcCa UK 10 KaUeCTBY MIOBEPXHOCTH.

6.2 Pazmep nmapTum

Pasmepom maptun cunraercss 30 T win octaTok 40 30 T MPOAYKLHMH OAHOM M TOH Xe
MapKH CTaJIX ¥ HOMHHAJIBHOH TONIIHMHBL

Korza pynon mupokoi cranbHON monockl BeCHT 4yTh Gombiie 30 T, OH MOXET pac-
CMaTpUBaTbCd KaK OfHA €MHUIA HHCIIEKIIUH, TaK )K€ KaK M MPOAYKI[HS, H3rOTOBJICH-
Has U3 OJHOTO TaKoro pyJIOHa.

6.3 Koan4ecTBo McnbiTanmii

ITo xaxn0H mapTHH MODKHO IMPOBOIUTHCS IO OJHOMY HCIBITAHHMIO HA PACTSKEHHE
(pa3sphIB), U TaK TA€ 3TO YMECTHO, TECTHI Ha OIPE/ie/ICHHE F U FOJHOCTD IS IMATHPO-
BaHMsA (cM. Tabnuny 2 u npuinoxenus A, B, C u D).

6.4 Ot6op npod

Omnpenenennss EURONORM 18 1 EN 10021 1onosHAIOTCS CIEAYIOIUMH CIIENHAITh-
HBIMH OIIpEJICICHUSIMHY '

Ilpu 3akaze mHcTa U NpyTKa BRIOOpP H3JEINHiA, TOJBEPraéMbIX UCIIBITAHUIO, 4 TAKXKE
MOJIOXKEHUE NPOO B ITUX U3AENUAX OCTASTCS 3a JIUIIOM, YIOJTHOMOYEHHBIM Ha IIPOBe-
JEHHE IIPUEMOYHBIX UCIIBITAHUH.

Y IMpOKOH MOJNOCHI M PAacHylIeHHOH (pe3aHoi) MpOKON Mmonockl mpoba J0JDKHA
OpaThcsa Ha Hapy>XHOM KOHIIE PyJIOHA.

Ecnu mupuHa u3nenus 5To Mo3BoseT, MO0kl Ul HCIIBITAHMS HAa pacTKEHHE JOJIK-
HBI 6paThCsl MEPIIEHIUKYIAPHO K HATIPABIEHHIO MPOKATKH H3/IEIIHIA.

6.5 IlpoBenenue HCIBITAHUM

6.5.1 M3nenus NpoBepSIOTCS B COCTOSHHU IOCTABKU. VICHBITAHHS JOJDKHBI IIPOBO-
JUTHCS IIPY KOMHATHOH TeMIiepaType.



6.5.2 Vcneranne Ha pacTsikeHHe npoBoautcs cornacHo EN 10002-1, mpauem c
npobamu GopMel 2 (HavanbHas MepHas miuHa Ly = 80 MM, mupuna b = 20
MM).
6.5.3 TIlIposepka cpemHero 3HaueHHs IIEPOXOBATOCTH mpoepserca mo EURON-
ORM 49.
6.5.4 3naueHHMs r ONPENENSAIOTCS COIJIACHO ONPENEEHUAM B IIpHIOkKeHHH A K Ha-
CTOSLIEMY CTaHJApPTY.
6.5.5 VcnpiTanue Ha IPUrOAHOCTH K AMAIMPOBAHHUIO ( cM. 5.4.3) MpoOBOAKMTCS B CO-
OTBETCTBHH C :
- IlpunoxenneM B juis ompenencHuss yCTOMYMBOCTH K MOSBICHHIO
pBIOBEH Yemyu
- Ipunoxenuem C 115 onpeneneHus CTENEHH TPABICHUS
- Ilpunoxernnem D Ui onpeneneHust NPOYHOCTH CLUEIUIEHUS
6.5.6 Jlna onpeneneHus XMMHYECKOTO COCTAaBA B CIOPHBIX CIIydasX HEOOXOMHMO
IPUMEHSATH COOTBETCTBYIOINHME €BPONEHCKUE CTaHAaPTHI U cranaapTel EURO-
NORM.

6.6 IloBTOpHBIE NCIIBLITAHUSA

3aechk nedcTByOT moaoxenus EN 10021.

Eciu pe3ysbTaTel HCHIBITaHUH SBISIOTCS HEYHOBIETBOPUTENBHEIMH, TO Ha PYJIOHE Ha
paccTOoAHNM HEe MEHee OJHOro BUTKa M He 6onee 20 M OT MecTa nepBoii npobel Ge-
percs mpoba s HOBTOPHBIX HCIIBITAHHMI.

6.7 CepTuduKaThl HCOBITAHMI

ITo mOroBOpeHHOCTH, IPHHAMAEMOIA IIPU 3aKa3e B COOTBETCTBUHM C MONOXKeHUsIMU EN
10204 nocrasnsercs ceprudukar ucnsiTanuii ( cM. Takxke 6.1.1).

7 MapkupoBka
Ecii HeT HUKAKHX CIIEHHANBHEIX JOTOBOPEHHOCTEH, TO MAPKMPOBKA BEIOJIHAETCS Ha
OCMaTpPHUBACMOM CTOPOHE JIETKO yIaIsIe€MbIMH, HE BBI3BIBAEMBIMH KOPPO3HIO YEPHH-
JIaMH | JI0JDKHA COAEPKaTh CIEIYIOMYIO HHPOPMALHIO:

- 0603HaYEHHE MAapKH CTAIH B COOTBETCTBHH ¢ pa3]l. 4

- HOMep ILIaBKH

- 3HaK ITOCTAaBIIHKA.
8 ¥YnakoBka
VYcoBHS yIakoBKH COITACYIOTCS IIPH 3aKa3e

9 Pexiamanuu o nocraBke

Ilonoxenus o peknaManusx M ASHCTBHUSAX, CBA3aHHBIX C HAMH, PErIAMEHTHPYIOTCS
EN 10021.



10 JaHHble 115 3aKkaza

I[J'ISI TOro, YTOOBI TIIPOU3BOAUTEIIL CMOI IIOCTaBUTH H3EITHE B COOTBETCTBHH C YKa-
3aHHBIMH YCJIOBUSAMH, IIpH 3aKase clenyer npEacCTaBiIsATh CICOYIOLIYIO I/IH(I)OpMaI.II/IIOI

a) OGo3HaYCHHEe MapK1 CTaIH COTIL. pasz. 4

6) HomMuHambHbIe pasMeps! 1 3aKa3aHHOE KONHYECTBO

B) Bo3MOXHast HOCTaBKa HeIPECCHPOBAHHBIX H3/IE/ Uil

r) IlocTaBka ¢ IPOKATHBIMH HITH 0OpE3HBIMH KPOMKaMH

1) IlpenenbHbIN BeC B HOMHHANILHEIE pasMepsl pyJIOHOB M OTJIENBHBIX N1aYEK JIUCTOB
¢) Lens HasHaueHus U3neus

x) IIprmenseMslit MeToa sMaTHpoBaHus (cm. Ilpunoxenwe ....)

3) YKa3aHue 0 BO3MOXHOCTH CBAPHBAHUS U METOLA CBapKH

) YKa3aHHe 0 [OCTABKE C MPUTOJHOCTHIO K TIOJTY9EHHIO OMpPEIEIEHHOrO H3AeHs
k) TpebyeMple cepTH(UKATH HCIIBITAHAI U BH ceptudukara

1) YKa3aHue 0 TOM, JOJDKHBI TH IPOBOJHTHCS IPUEMOYHBIE UCIIBITAHUS Y HPOU3BO-
AMTENIS IPECTABATE/IAMI CTOPOHHEH OpraHu3aIun

M) Ykasanue o ToM, TpebyeTcs M IpOMaciMBaHHe

H) TouHoe omICcaHte Beex MPOYHX TEXHUYECKHX TpeOoBaHHiA

0) Ilpu HEO6XOAMMOCTH CrieNHATBHEIE TPEGOBAHKS K YIIaKOBKE H MapKHUPOBKE

1) TlonosxeHne CTOPOHEI ¢ yAy4IIeHHOM ITOBEPXHOCTHIO.
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Ipuioxenne A (HopmatuBHOE)

Onpenenenne nopmaabHoii (nracTuueckoii) aunzoTponnu ( 3HaYeHHS r)
IIPUMEYAHME: naunoe Ilpmioxenne Haxoqures B cranuu obcyxaenus B ISO/TC
164/SC2

A.1 ITonsiTasi, cHMBOJIBI, 0603HAYEHH S

A.1.1 BeprukanbHas aHH30TpOIHS 7 NpeACTaBAer co6od cooTHOLIEHHE (aKTHYe-
CKOI0 M3MEHEHMS IIHPUHBI K HaKTHICCKOMY M3MEHEHHIO TOJIIMHEI B npobe ¢ oaHo-
OCHBIM Harpy>K€HHEM PacTKEHHEM.

5 Ine: Z, = neiicTBUTENBHOE H3MEHEHHE
= TOJIIIMHBI

z. Zp = IeHCTBUTEILHOE H3MEHEHHE
LHIAPUHBI

ITnactiyeckas nedopManms n0KHA GHITH PaBHOMEPHOH (OAHOPOIHOI).

A.l.2 T.x. M3MepeHMe IIMHEI OCYIECTBISETCS Jerye, 4eM HU3MEpeHHE M3MEHEHHit
TOJIIMHEL, TO N4 ONPEAENCHUS 3HAYCHHUS 7 HEOOXONMMO NPHMEHATH CIEIYIOLiee
YPaBHCHHUE, BRITEKAIOIIEE U3 3aKOHA IIOCTOSHCTBA 0OBEMOB 10 M IIOCIE [UIACTHYECKOM
aedopmanuy :

\Vpasuenue cu. n. A.1.2 opueunand

BykBa r nomosiHseTCS WHZEKCOM X JUIS yIiia TOJOMEHHUS Ipo0OBI K HAPaBJICHUIO
TIPOKATKH 1 HHACKCOM Y JUIA OTHOCHTEIBHON IPOAONBHOM AeOopMaLiiy, HAIID., X 45/
(cM. Tabn. A.1).

A.1.3 Cpe/HuE 3HAYCHHS 7y PACCIHTHIBAIOTCS 110 CIEAYIOIIEMY YPaBHEHHIO :

Lypaeyeuue em. nA.l3 opuzunaﬂa

A.1.4 ucnionb3yeMble CHMBOIB! B 0603HAYCHUS IPH IIPOBEPKE U pacdeTe 3HAYECHHS F
JUL1 BEPTHKAIIBHOM aHM30TPOIINH IpecTaBieHb B Tabmume A.1.

Tabnuua A.1.
a
e Hanenosanne
b, HcxonHas mupHHa npo6el MM
b [lupuna npo6si nocne aeopMaimy 10 NpeANHCAHHOM NPOAOIb- MM
HOH fedopmaiuu
L, Hcxonnas Mepras nviHa MM
L MepHas anuna nocne aehpopMaluyu 10 NpeaNHCaHHOM NPOIOABHOM MM
AedopMaunu
r BepTukanbHas aHH30TpOMHS -
iy HopmanbHas aruzotponus (nox yriom x ( 8°) k HalpaBIeHHIO -
TPOKATKH AN14 OTHOCHTENbHOM npononsHoi aedopmauun (B %).
rl) Cpennue 3HaUeHwA 1, -
2, DakTHYECKHE H3MEHEHHS TOIIINHEI -
5, DaKTIECKHE H3IMEHEHHS IMPHHBI -
HB HEKOTOPEIX CTpaHAX BMECTO 3HAKA /y, B GOPMYJIAX HCTIONB3YETCA
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A.2  Tlpunomn

Merton BkmouaeT B ce6s NpoBe/IeHHE HCIBITAHUS Ha pacTsbkeHHe ¢ ypoBHeM Aedop-
Manus B 20 % 1 onpesieNeHlH Ha OCHOBAHMH PAacyeToB ko3 dunuenTa miacTuye-
CKOH aHM30TPOIMH C HCIIOIb30BAHNH 3HAYCHHIA, TOTyYEHHBIX OT u3MepeHuit koneba-
HUH JUTHHBL ¥ IEPHHBI HCIBITYEMOTO 06pasia.

BBHy TOro, 4TO BEIYMCIIEHHS HOKHBI BECTHCH B npeziesiax Iuana3soHa CTaHAapTHOTO
yAnaHenys, T.e. Huxe 20 %, To 3Hauenus B 15 % - 20 % SBASIOTCS IPHEMIIEMBIMH.
YpoBeHs NedopManuy IpeacTaBieH HHAEKCOM y. OpreHTaIus HCIBITYeEMOTo 06pa3-
Lia OTHOCHTE/IPHO HAIPABJICHUS IPOKATKU IPEACTaBIeHa HHIEKCOM X (cM. A.1.2).

A3  Annaparypa

A3.1 AnnapaTypa mis HCIIBITAHHI U TEXHHKA GE30MaCHOCTH JIOJDKHA COOTBETCTBO-
BaTh crenudukanuam Yacreir 1 u 2 EN 10002.

A.3.2 Eciu paccuuThIBaeMas AIMHA U IIHPHHA ONPE/ENSIOTCS IIPH ITOMOIIH SKCTEH-

COMETpa, OH JOJDKEH COOTBETCTBOBATH TPeOOBAHHSAM Kjlacca | WM BEHIIIE COIJIACHO
EN 10002-4.

A4  OOpasus s HCNBITAHMIE

A4.1 Ot60p ¥ noaroToBKa 06pPa3IIOB WIS HCHBITAHUE JOKHA IIPOBOJUTHECS B COOT-
BeTcTBHH ¢ EN 10002-1. Tun ucnerryemoro o6pasna JoKeH cOOTBETCTBOBATh TUILY
2 (80/20 mm).

A4.2 PaccuuteiBaemast JUIHHA B ipeienax oT 50 MM 10 80 MM, M B 0cOGeHHOCTH 80
MM JI0JDKHA M3MEPATBCS € MOrpemHocTbio £0,01 MM ¢ ucmons3oBaHHeM MPHGOPOB
COOTBETCTBYIOMIEH TOYHOCTH H3MepeHuH. M3Meperne IUPHHEI HCIBITYEMOTO 06pas-
l1a IOKHO TIPOM3BOIUTECA ¢ MOrpemHocT0 0,005 MM ¢ HCIIOTB30BaHHEM TPHGOPOB
COOTBETCTBYIOIIEH TOYHOCTH U3MEPEHHUHA.

A.5 TIIpoueaypa

A.S.1 Hcnbitanue OGBIYHO HPOBOIUTCS npﬁ TEMIIEpAaType OKpyXaroliel cpeanl B
npefenax ot 10°C go 35°C. VicnbitaHus Bo Bpems IIPOBEPKH JOJDKHBI POBOAMTCS
npu TeMmneparype 23°C £ 5°C.

A.5.2 Ecmm u3MepeHHe IPOBOAMTCS BPYYHYIO, 3aMePhl HCXOJHOM IIUPHHBI HUCIIBI-
TYeMOro obpasua NOJDKHBL OBITH CIENaHBI 10 KpalHed Mepe B TPeX TOUKaX, paciio-
TIOXCHHBIX Ha OJIMHAKOBOM PAaCCTOSIHUM BJIOJIb M3MEPAEMOH IIHHEI (C MIPOBEAECHHEM
M3MEPEHHH B KaXI0H KOHTPOJIBHOH TOuke). JIns pacdeTa IIIacTHYECKOH aHH30TpO-
nuH r OepeTcs cpeiHee 3HAYEHUE IIMPHHEL.

A.5.3 Ilpu aBTOMATHYECKUX M3MEPEHHUSX, UCXOMHAS M3MepsieMast [UTHHA H, IO Kpaif-

Heill Mepe €IMHOXIBI, UIHMPHHA H3MEPSIOTCS C HCIONB30BAHHEM 3KCTEHCOMETPOB
Kiacca |1 unum Beite, B coorsercteud EN 10002-4.

14



N

A.5.4 CkopocTh ammaparypsl, ompeenseMas HA OCHOBAHHH CKOPOCTH IIPOXO0XJe-
HH USMEPUTENIEHEIX TONOBOK, M BhIpakaemast B MPOLIEHTAX UCXOIHON M3MepseMoit
AIMHBI B MEHYTY, HE IOJDKHA NpeBLIATh S0 HU PH KaKMX 00CTOSTEIBCTBAX.

A.5.5 3akpenuTh HCHBITYeMBIH 0Gpasel B 3aXUMHBIX HPHUCIOCOOIEHUAX U IIPHIIO-
KHUTE MCTIBITATEILHOE YCUIINE B COOTBETCTBHH C A.5.4:

a) Taxum o6pa3oM, 4ToGbl JOGUTECS TPeGyeMoro YUIMHEHHUS (IUISL pYYHEBIX H3-
MEpEHHIH)

b) 1 3amMepa IHPUHE! MOCTE HPOBENEHHS NEHCTBHI 110 Tpebyemoit nedopma-
IUH (I[PX aBTOMATHYECKOM OIPEEICHHN).

AS5.6 B cinydae pydHBIX H3MeEpeHHMil, IOCIe CHATHS Harpy3Kk, U3MepbTe JUIMHY L U
6a30Byr0 ImIpHHY b TakuM e 06pazoM M C TAKEMHU Ke JIOyCKaMH, KaK U B Ciiyyae
H3MEpeHHs UCXOAHBIX BEIMYHH.

A5.7 B cnydae aBTOMaTHYeCKMX H3MepeHHl, HU3MEphTEe AJIUMHY M IIHPUHY I10CIE
TpebyeMoli feopMaunm, B COOTBETCTBYY ¢ A.4.2.

A5.8 Ilpu py4HsIX H3MEPEHHAX paccUHTaiiTe KOO()QUIHEHT ITaCTHYECKOH aHU30-
TPOIIHH B COOTBETCTBHH ¢ A.1.2.

AS5.9 Tlpu aBTOMAaTHYECKHX H3MEPEHHSX, KO3 pHureHT nnacTHyeckol aHM30TpO-
IIMH PacCIMTBIBACTCS alllaparypod aBTOMaTHYeCKH HA OCHOBAHMM JAHHBIX HCIIBITA-
HUSL TIH IIOMOIIA IPOTpaMME! 00paboTku uHopMauuy. JI0MKHA TAKKE YHHTHBATE-
¢s1 ynpyras nedopmanus (Kak B HAITPaBIECHHH JJTHHbL, TAK X LIMPHHEI).

A.5.10 Paccunraiite cpeHEB3BEIIEHHYIO BenHYUHY 7 (cM. A.1.3).
A.6  ObpaGorka pe3yabTaToB

A.6.1 Oxpyriure 3HaYeHHs, IONTYYEHHbIE 110 KO3} HIHEHTyY MIacTHYECKOH aHU30-
TpoIHH r K Omxaiimum 0,05.

A.6.2 Eciu 1ociie MCIBITAHHS HCIIBITYEMBIN 0bpasen MOKa3bIBaeT HONEPEYHbIi H3-
rub, KOTOPBIH MOXET TMOB/MHATH Ha Pe3yJIbTATHl 3aMEPOB, MCIIBITAHKE JOIKHO GBITH
3a0paKkoBaHO H IIPOBEAEHO IIOBTOPHO.

A.6.3 Ecmm mnactiyeckas fepopManust HEOTHOPOLHA, HCTIBITAHHE JOKHO GBITH
3a0paKoBaHO ¥ IIPOBEAEHO IIOBTOPHO.

A.6.4 B criopHBIX Cllyyasx, HCOIBITAHMS TIPOBOAATCS IIOBTOPHO Ha Tpex obpasiax,
I'IC OPHEHTHPOBAHME OTHOCHUTEIBHO HAIPABICHUS MPOKATKH AOJDKHA COOTBETCTBO-
BaTh TpeOyemoli IpaBuiaMu. ICKOMBIM 3HAaYEHHEM SBIAETCS CpelHee 3HAYEHUE, Mo-
JYYEHHOE OT TPEX UCIBITAaHHUH.
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A.7  Oryer 06 HCOBITAHRUAX

VKaxuTe, KaK HHIEKC X, OPHCHTHUPOBAHHUE CHUIIBI PACTSIKEHHS COOTBETCTBEHHO Ha-
TIpaBJICHUIO NPOKATKH U, KAK MHIEKC }, YPOBEHD NMPHIIOKEHHOMN nedopMaiuy, oTINy-
HOM ot1 20 %,

Ipnnoxenne B (HopmaTHBHOE)

Mertoxn onpenenenus croitkocTn x 06pasoBanmio pBIObEH Yelyn Ha CTalIBHOM JIHCTE,
Npe€AHAa3HAYEHHOM JJISl SMaJTHPOBAHHUSA

B.1  Meron Bl

Hcnibitanne Ha BONOPOAHYIO IPOHALAEMOCTD

B.1.1 Oé6aacrs npumenenns

OGpa3subl 115 HCIBITARMI JOKHE! GBITH TOMIUHON OT 0,5 MM 10 3 MM.
B.1.2 punuun

I'enepupoBats 06pasoBaHme BOAOPOA DIEKTPONUTHYECKUM CrIOCOGOM Ha OJTHOM U3
CTOPOH 00E3)XMPEHHOTO CTANBHOIO JHCTa. BpeMs MexIy Hauanom 3JIEKTOPOJIN3a U
OTIpEIICICHHEM TIPUCYTCTBHA BOAOPO/A, JIOCTHTUIEr0 Yepe3 JIMCT oGpaTHOH ero cro-
POHBI ONPEICIAETCA KaK BpeMs BOJOPOAHOMN IIPOHMIIAEMOCTH. Bonbinoe 3HaueHHe
BPEMCHH BOJIOPOAHOTO IPOHUKHOBEHHUS YKa3bIBAET HA IPUEMIIEMYIO CTOHKOCTE K 00-
Pa30BaHMIO OKAIMHEL

B.1.3 Annaparypa

- N3mepurensubie npuGops E. Bymens u J1. Jlentapurtuca

- Onextponut: 6 %-ueii pactBop H,SO4 (60 M KOHIEHTpupoBaHHOH H,SOy,
pacTBopenHo# B 940 M1 ucTuHpoBaHHOR Boasn) ¢ 0,25 g/l HgCl, 1 0,5 g/l
As;03. PacTBOp N0MKEH GHITH CBEXKEIPHIOTOBIEHHBIM H TOTOBHTHCA HUHIUBU-
AYalIbHO s KaXXOro HCIBITAHHA (XMMHYECKHE COCTABIAIONIHE HOJIKHBI
OBITE 1abOPaTOPHOTO KauecTBa).

- O6e3upuBarOIMil  BBICOKOIUETOYHON DEAreHT, [OAHBIA I o6paboTtku
CTaJIBHOTO JIMCTA, COAEPKALIHUM CHUITHKATHL

- HenonnsupoBanHas (Markas) Boga

- 10 % - 15 % comanas (X10pHuCTO-BOAOPOHAS) KHCIIOTA.

B.1.4 Or6op npo6 u o6pa3uos
Io xpaiine#t mepe 4 oGpasua (ot 70 MM 10 90 MM U He MeHee 100 MM JIHHOR) Ge-

pyTCs ¢ Kaxno# nocraBku. CneyeT OTMETHTb, YTO CaMble BOCIIPHUMYMBEIE MECTA K
00pa30BAHKIO YEIIyHYaTOH OKANHHEI — 3TO Kpast pyJIoHA.
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B.1.5 Iloaroroska
Pacreop Ne 1: O6Gesxupusanue

30 g/1 £ 5 g/l obesxupuparomero pearceHra B NE€HOHH3HPOBaHHOH Boxe. PacTsop
AOTDKEH CXKCAHEBHO MEHSATHCS. FICIIONB30BaTh CTEKISHHBIE 3aleMbl I HOTpYXEHHS
(ycranoBku). Temmepatypa pactsopa: 70°C - 75°C. BpeMs = 5 muH, IEpPEMEIIUBaHHE
IIPY OMOIIY MarHUTHOM MeIIaIKy.

PactBop Ne 2: Xonoanoe cionackupanue

Pasbpbisrusanmem (1iu norpyxenuem) BOONIPOBOIHOM BOOH B TeueHue 30 cek.
Pacteop Ne 3: O6esxupnpanue

Hinentuano pacteopy Ne 1, vo ¢ 20 g/l + 5 g/l obexxupuBarommero pearexra.
Pacreop Ne 4: Topstuee cionackusanue

Pas6psisruBanveM (umm TIOTPY>KEHHEeM) BOAONPOBOAHOM Bonoi npu 65°C B TeueHme
30c.

PactBop Ne 5: XononHoe crnionackuBanme
B nporounoii Boxe B Teuenue 2 MuH.

B. 1.6. IlpoBepka >¢eKTHBHOCTH 0YHCTKH
Ilocne mpoxoxnenus BamHBI 5 Gepercs KOHTPOJIBHEIA JIHCT B Ka4eCTBE XOJIOCTOM
Ipobbl ¥ o6pabaThIBaeTCs CETYIOMM obpa3oM ( 31a npo6a 3aTeM He 6yIET UCIIOE-
30BaThCA Juid u3Mepenus Tuddysun Bogoponaa).

B.1.6.1 Tlorpyxenue B 10% wu 15% pacTBop constHOM KucaoTe! (100 r/m — 150 r/n)
[P KOMHaTHOM TeMIleparype Ha 15 cek.

B.1.6.2 TIpoMEITH BOJOMpPOBOMHOM BOMOH, TOTPY3UTh B IOJHOCTHIO OGECCONICHHYIO
(HEMOHM3MPOBaHHYIO) BOLY.

B.1.6.3 Ilpu BepTHKanbHO BUCAMmEH IPO6e HabIOMEHHE 3a TEM, KaK CTEKaeT BOJIHAs
TUICHKE, OCYIECTBIAETCA B TeueHue 15 — 20 cex. Boza ¢ moBepXHOCTH mOKHA CTe-
KaTh paBHOMEPHO, IIPH 3TOM HE JO0JDKHO MMPOUCXOIUTH «Pa3phIBOBY BOIAHOM MICHKHU.

B.1.6.4 Ecnu 5T0 npensapuTenbHOE HCHBITAHME TOKAXET OTpHUIATE/BHEIE PE3YIbTa-
TBI, TO BPeMsl 00€3)KUPUBAHHMS CIIEAyeT MPOTHTE. Eciu 11s o6mero 00€3)XKHUpHUBaHHUs
TpebyeTcs Goinee 30 MUH., TO JIUCT CUHTAETCS HETIPUTOAHEIM AJIS TAKOT'O MCIIBITAHUS.

B.1.7 TIpoBenenme ncnbrranus

KOHTpONBHBIN JIMCT MOCE OUMCTKH 3aKHMAaeTCs B 3JIEKTPOJIM3EPE, BHINOJIHEHHEIM B
(opme BOPOHKH M3 MIIEKCHIIACA H COCTOSAIIEM U3 BepxHel M HIXKHeH yacTH. B Hux-
HEH YacTH MMeeTCs BOPOHKOOGPa3sHOe OTBepCTHe AuaMeTpoM 40 MM, K KOTOpOMYy

17



NOAKIIOYACTCS M3MEPHTENBHBIN KaULIAp ( BHYTpeHHUH auametp (1 +0,1) MM, cm.
puc. B.2)). '

VIsMepuTebHbIH Kanumisp W HUKHSS 9acTs 3aITOJIHAIOTCS MOAKPALIEHHOM BOIOM B
Ka4eCTBe 3aTBOPHOU KUIKOCTH. B BepxHIOO YacTh JJIEKTPOJIH3EpaA 3ANOIHIAETCA KOH-
TpObHAs XUIKOCTB (CM.BhIIe). KORTPOIIBHEIMN IMCT SBIISETCS KaTOAOM, IIaTHHOBBIM
nepGOopHUpPOBAHHEII UCK - AHOZIOM.

ONEXTPOH3HBIA TOK (6 B; MIOTHOCT TOKa 0,125 A/em®) momaetes ot ceTeBoro 610-
ka. Ilorpyxaemas B SNICKTPOTTUTHYECKYIO KUIKOCTb CTEK/ISHHAS TPyGYaTas CIHpans
HIOAKIIOYCHA K TEPMOCTATy ¢ OOpAaTHBIM KJIAMAHOM H TOICPXXUBAET IOCTOSHHYIO
TEMIICPaTypy BaHHHI (25 + 0,5)°C.

Ho Bmoyenns snexTponnsaoro Toxa KOHTPOJIBHBIA JICT 3KHMAETCS B 3JIEKTPOJIH-
3€pe Ha BpeMs He MeHee 10 MEH. 171 TeMIIepPHpOBAHMS U JUIS OBECIICUCHHS KOHTAKTA
C KOHTPOJIBHOH XHAKOCTBIO (BpeMs crabunu3auum).

IlyTem perymuposanus mopuHs B HkHe#H wacTi JJIEKTPOJIU3epa yCTaHABIMBAETCH
HY)XHBIH HaYaJIbHBIH yPOBEHE B UIMEPHTENBHOM Kalluuispe.

Ilo ucrevennto Bpemenn craGummammu 10 Mum. BKJIFOY3€TCA JIEKTPOJIM3HBIN TOK:
9TO ABJIACTCS Ha4aIbHBIM BPEMEHEM KPUBOit IU((y3HH.

B pesynbrate anextponusa ma Bepxmeit CTOPOHE KOHTPOJBHOIO JIMCTA HPOMCXOMHUT
HachlleHne BOJI0pooM. JacTh 3Toro BOZOpoAa MPOXOMUT 9epe3 JIUCT U BBITECHSET
OKBUBAJICHTHBIA 00BeM 3aTBOpHOM >xmakoctd. Ilo IIPOHUCXOIAIIEMY B pe3yJbTATe
9TOTO M3MEHEHHUIO YPOBHS XHIAKOCTH B H3MEPHTENbHOM KalJuIApe ¢ IOMOLIBIO (ho-
TOSIEKTPUYECKOTO CKaHEpa PETUCTPHPYETCS M 3alMCHIBACTCS Ipoxojsdiee yepes
JIUCT KOJIAYECTBO BOAOPO/A .

Ilo xpuBoit m3Mepenus rpapuueckum IIYTEM METOJOM KacCaTeJbHBIX OINpPeAesIeTCs
BpEM 10 Haalia BOAOpoHOA mubdysun (f) ) (cM. puc. B.1.).

B.1.8 O6paGorka usmepeHHbIX 3HAYeHMI

Iokasatens Bogopomnoit muddysuu TH PaCCYMTBIBAETCS [0 OJHOMY H3 CJIEIYIOIINX

YpaBHEHMH:
18t,
(D

TH=
dZ

HJIH t
- @)

Tne:
fo - M3MEpEHHOE BpeMs BONOPOAHOM MU by3nH B MHHYTaX (TOYHOCT 0,1 mun.)
d - TONIMHA JIUCTa B MUTAMETPaX ( rogrocTs 0,01 MM)

Jis mpenoTBpalneH s MosBIeHus peiGbelt wemyn TH cocrapnser He mernee 100 mo
ypaBHeHHIO (1) umu 6,7 110 ypasrenmio (2).

CorniacHo cOBpeMeHHOMY YPOBHIO 3HaHMil I HMEIOLIEMYCS OIBITY IS CTajel, JIeru-
POBaHHBIX OOPOM HJIH THTAHOM, BOOOIIE HET HAMEXHBIX COOTHOLICHHMI MEX1y Bpe-
MEHEM BOAOPOAHON AH(y3UH U CKIOHHOCTBIO K 06pa3soBAHUIO YECIyHYaTOH OKaiu-
HBL JI11 TakMX Mapod CTaiu HHTEpIpeTaLus PE3yJIBTaTOB HCIIBITAHUN Ha BPEMS BO-
RopoaHO# M dy3uH N0IKHA COrNacOBHIBATHCS IPH 3aKA3E.
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Hoacnenue k puc. B.1. Kpusaa dudppyzuu
I — epema oupppyzuu; 2 — 06wvem 6000pooda; 3 — obracme noznowenus; 4 — obracme
ougpdysuu; 5 — cmayuonapnas obnacme

Pucynox B.2
Annapamypa ons onpedenenus 6000podHoil NPOHUYAEMOCMU CIMANTbHO20 TUCMA

Hsmepumenvnas xanunnapuas mpy6ra
DPomoanexmpuyeckuii damyux
Onexmopausnbiii konmeiinep
Henvimyemvii o6paszey

ITucmon

B.2 meton
Hcneitanue na obpa3oBaHue prIObeit YEIIYH C HCIIOJIb30BAHUEM SMAJIEBOM (DPHTTEL

Hns Toro, 4ToGb onpeneUTH YCTOMYMBOCTE MaTepHaia K 06pa3oBaHHIO phIObeit ue-
UTYH, MOXET OBITh TAK)KE HUCIOJIb30BAH Apyroi# Bun ucneiTanus. JlaGoparoprsiii npo-
LecC SMATHPOBAHUS CO CTPOTrO OYEPIEHHBIMU ITapaMETPAMH M UCIIONB30BAHHEM Clie-
IHABHOH dMaTy.

O6BI9HO HAaHOCHMBIH clOM 3Manu cocTaBmger 100 am . ClHenneHne 3Malupyomero
CT0st IOJKHO ObITh ypoBHs 3 wid Beie. Busyansnoe o6cienoBanme Marepuaia Ha
HaINYAC YEIyHIaTONd OKAJMHBI JOJDKHO IIPOBOIHUTHCS 4yepe3 24 gaca mocie HaHece-
HUS SMAJIUPYIOUIETO CIIOS.

Ilpunoxenne C (HopmMaTHBHOE)

Mertox onpenenennus norepu B Macce (cranu) B pesynbTarte Ipouecca TpaBaeHHS y
MapoK CTalld IpY OTHOCIOMHOM 3MaTAPOBAaHMH B COOTBETCTBHH C 11. 5.4.2.

C.1 [Mpuanun

Hcenerryemerii o6pasen noasepraercs TPaBIICHHIO B cepHOH kmcnote (70g/1) ¢ coor-
v v +

BETCTBYIOIIEH KoHIeHTpanueii Fe’' [ToTeps maccel u3MepsieTcs M IepeBOXUTCS B

r/m? [IOBEPXHOCTH JIMCTA.

C.2  OdopynoBanue

* bymaxusre canperku

* BricoxoTounsie Becs (TognOCTS 110 1 M)

EMKOCTB 111 XHMHYeCKHX peakTHBOB, 1 JI, HU3KOH ¢GOpMEL, ¢ BHEMIHHM
AuametpoM 106 MM, BeicoToi 145 MMm.

HarpeBarenshas miMTa ¢ MArHHTHBIM CMECHTE/IEM

JlabopaTopHsiit TepMocTaT

CrekmsiHHBIE 3aLeb

Pacueuturens
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Cossinas kucnoTa 1a6opaTOpHOro KavecTsa
CepHas KHCII0Ta 1a60paTOPHOTO KavecTsa
OGpasen cTansHOro nucTa IS HCTIBITAHHI

Beicoko nenoHn3npoBannas Boaa, ¢ MaKCHMATBHOMN IIPOBOJUMOCTHIO B 30
4 S/em.,

Orkanm6poBanHbIif TepMOMeTp
* Bsicokomenounoi o6e3xupuBarommit peareHt, rogHeIA A8 00paboTKH
CTaJIbHOTrO JIMCTA, conepxanmit cumukatsl (PacTBops Ne 1 1 Ne 3).

* Ienounoit pacreop ans Pacteopa Ne 9 (Henkel P3 T320 umu cxomusiif mo
CBOMCTBAM pPEareHr)

* DIEeKTpHYecKas CyLIKa TOPSIHM BO3LYXOM.

C.3 Or6op o6pa3nos

Pasmep obpasna cransroro micra gomken 66ty 100 MM x 100 MM, JloJDKHEL IpuMe-
HATBCS IIIOCKKE 06pasubl ¢ HeaeOPMHUPOBAHHOM OBEPXHOCTHIO, B3ATHIE [0 MEHb-
et Mepe B 150 MM OT Kpas pyioHa.

OG6pa3sub! K0KHBI GBITH 6e3 Ciea0B KOPPO3HM U MEXaHHYECKUX HOBPEXICHHIH II0-
BEPXHOCTH. be3 3aycennn. [ noaBeruBanus 10DKHO GbITH MPOCBEPIIEHO 6 MM OT-
BEPCTHE.

C.4 IloaroroBxa

OO0pas1b! ROJDKHBL GBITE CYXHMHE U OYHIEHHBIMH TIpY TIOMOILIM OyMa)kKHOM cangeTku.

C.5 B3pemuBanue

B3pemmBanne npo6sl mpH KOMHATHOMH TEMIIEpaType TOYHBIMH BECAMH, TOYHOCTH
B3BCIIIMBaHUs 1 Mr : Beimaer P;.

C.6 Ouncrka

Banna 1 : o6esskupuBanune

(30 £ 5) r/n; BBICOKOIIENOYHOM CUIMKATHBIH OYUCTHUTEND; IPUTOIHBIN IS OUUIIIEHUS
TIOBCPXHOCTH CTaH. Jlis NPHTOTOBJICHHS HCMONB3YETCS MOMHOCTBIO 00ECCONCHHAs
Bona. Banna 3ameHstercs exenneBHo. JIns moaBelIMBaHuS Ipo6 IPUMEHSIOTCS CTEK-
JnsHHbIe KproKH. TeMneparypa BauHsI coctasnser ot 70°C go 75°C, 5 MHH.115 cexk.;
00€3)KMpHBAHKE IPH [IOMEINHBAHHH MATHATHOM MEIIATKOA.

Banna 2 : xo/10qHa8 NpoMbIBKa
IIpombiBKa BONOIIPOBOHOM BOAOH ( MM norpyxenue) 30 cek.

Banna 3 : oGessknpuBanne
Kax Banna 1, Ho 3ampaska (20+5) r/n.

Banna 4 : ropsuas npoMbIBKa
IIpomsieka ropsaeii ok. 65°C BononpoBoAHO# BoIOM ( wmm norpyxenue) 30 cek.
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Banna 5 : xosi0qHas npomeiBka
IIpoToynast BogonposoaHas Boga 2 MHH.

C.7 IIpoBepka 3¢ exra ouncTKH

Ilocne BanHEBIEe 5 KOHTPONBHEIA THCT Gepetes B KadecTBe X0JIOCTOH IIPOGH! U obpaba-
TBIBACTCA CIEAYIOHUM 0OpasoMm ( 3Ta XoJocTas npoba naee He HCTIOb3yeTCH s
M3MEPEHHUS CTENICHH TPABIICHHS).

C.7.1 Tlorpyxenue B 10% mmu 15% - consnyio xucnoty (100 r/m — 150 r/n) npu
KOMHATHOH TeMIeparype Ha 15 cex.

C.7.2 IlpoMsITE BOJOIIPOBOAHON BOJIOM, HOCJIE 3TOTO IIOTPY3HUTH IPOOY B MOJHOCTHIO
obecconennyio BOLY. :

C.7.3 Ilpu BepTUKATBLHO BHCALICH npobe HabIIIOEHHE 3a TEM, KaK CTEKaeT BOJISIHAsL
IUICHKA, OCYIIECTBIIAETCS B TeueHue 15 — 20 cek. Boxa ¢ IIOBEPXHOCTH JOJDKHA CTeE-
KaTk paBHOMEPHO, IIPH 3TOM HE TOJDKHO IPOUCXOAUTE «pa3prLIBOB» BOJSHOMN IIJICHKH.

C.7.4 Ecmu 310 npeniBapuTeIbHOE HCIIBITAHHE IOKAKET OTPULIATE/IEHEIE PE3YJIBTATEI,
TO BpeMs OOe3KUPHBAHUS CleAyeT HpOLIUTh. Ecu AJs o0mero o6e3KupUBaHUT
TpebyeTca 6oiee 30 MUH., TO IMCT CYATACTCS HETIPUTOHBIM JJIS1 TAKOT'O MCIIBITAHHUS.

C.8 Tpasnenue

PactBop (Banna) Ne 6: Temneparypa ucnpiranuit
JIuCT B BoAsHOIM BaHHE TOBeCTH 110 Temreparypel ucneitanus 70°C.

Pactsop (Banna) Ne 7: Tpapnenne
YcnoBus tpasnenus: 70 g/l HS0q4, 70°C % 0,3°C, 7 min + 5 S, IIEpEMELINBATL Mar-
HHUTHOM MeNIaIKOii.

Konnenrpanus Fe**: 2 g/l £ 0,2 g/l.

Hogrorouts BanHy (pacTBop) cnenyrommm obpasom: 3amuth 40 mn HySOy (twor-
HOCTH 1,84) B 150 MJ1 HeHOHM3HPOBAHHOM BOMBL. 3aTeM 3QIHTE BOJIOH M JJOBECTH pac-
TBOp 10 1000 mn. Veenuuus TEMIIEpaTypy pacTBOpa A0 TEMIEpPATYPHl TPaBJICHHS
70°C, pacTBOpHTS 2 T + 0,2 r cTanpHOTO JIMCTA, UACHTHYIHOTO HCITBITYEMOMY, H MO~
BEPIrHyTOMY IpeaBapuTensHo o6paborke mo C6 u C7 (pacTBOpEHMe pUMepHO 3a 20
MHH.) I TOrO, 9TO6BI JOGHTHCS KoHuentpanun Fe?* B 2 /i + 0,2 r. IlposepsTe
KOHUEHTPAIUK CEPHOR KHCTOTH U Fe?*,

MensiiTe TpaBuIBHEIH pacTBOp moCIE 00pabOTKM MaKCHMYM TPeX MCIBITYEMBIX 00-
pasioB. CpoK rOJZHOCTH CBEXEHPHIOTOBIEHHOTO pactBopa — Tpu aHA. [locie atoro

CPOKa paCTBOP HE MOXET OBITh UCHOJIL30BAH JUIA HCIIBITAHMIL,

Pacreop (Banuna) Ne 8: Xononuoe Benonackusanue
Anpo301bo (pacibUIeHHEM) WK TIOTPY>KEHUEM B BOJOIIPOBOJHYIO BOAY Ha 15 cek.
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PacrBop (Banna) Ne 9: Heitrpanusauus

Ilorpysute o6pasus! B menoyHo#t pactsop (nanpumep, 6 r/n Na,COs; + 0,7 r/n
Na;B407, npu 50°C, na 2 mun).

Pacteop (Banna) Ne 10: [opsyee Bcrionackupanue
A3pO301Ib10 (PacIbUICHHEM) MM TIOTPYXECHHEM B IOOTPETYIO BOJOIPOBOIHYIO BOAY
(65°C) na 30 cex.

C.9 Cymka
CymmuTs 3nexTpocymmiIKoi TOPSYHUM BO3TYXOM.
C.10 B3semuBanue

Cpa3sy xe mocie OXNaxIeHHsS 10 KOMHATHOM TEMIEPATypPhbl B3BECHTh HCIIBITYEMBIE
obpasusl (3HaueHue P,).

C.11 Boriuucaenus

Pacyuraiite notepu B pesynsrare TpapneHus P (g/mz/noaerHocm) Ha OCHOBE pas-

HHULEL B BECE, IIOACNEHHBIE Ha OOLIYIO IIOMaAb HOBEPXHOCTH HCIBITYEMOTO 06pasia
2

(0,02 m*).

B -P
=L "2 (g/m’/surface)
0,02
YKaXuTe 3HAYEHUS 110 KaXAOMY HCIBITAHHIO H CPeJHEe 3HAYEHHE, IIOJIy4EHHOE Ha
OCHOBE pe3yJbTaTOB 110 KpaiHe# Mepe Tpex 06pa3noB. MaKCHMAaIbHBIH 10Ny CTHMBII
pasbpoc pesynstatoB 10%. Eciu oH Goblie, IOBTOPHTS HCIIBITAHHAS.

Ipunoxenne D (HopmaTuBHOE)
IIpoBepka cuenuieHHs €108 IMaJIH €O CTAIBIO

D.1 Ob6macts npumenenus
[Ipo6bI 10MKHEL OBITH INTIOCKMMH U HeZehOPMHUPOBAHHBIMHE U UMETh TOJILUMHY B JMa-
nazore ot 0,60 MM 10 3,0 MM,

D.2 Ipunnun uenbiTanus

ITpo6a u3 smanupoBanHOro NMHCTA nedhopMHEpYeTCs ¢ MOMOIIBIO IITAMITA C FOJIOBKOH B
BHJE NOITychepsl MOCPEACTBOM NAJAIONIEr0 Tejld ¢ MacCo 1,5 xr, mpu 3TOM BBICOTA
NaJICHAs 3aBUCHUT OT TOJILIMHEI JTUCTA Ge3 MOKPHITHS.

D.3 CpeacTBa ni1s ucnbiTanus

- YCTpOHMCTBO MIs HCIIBITAHUS HA yJap

- IIpoToxon ucnerranuii ¢ $ororpadusmu ams cpaBHEHHS 5 CTYIIEHEH CLEINCHHS
AUIs KQXKIOH U3 TPeX BOMOXKHOCTEH ( IMAIMpPOBaHKUE C IPYHTOBKOM, IMaTHpPOBa-
HHE C TPYHTOBBIM H IOKPOBHBEIM CJIOEM, & TaKXe GE3rpyHTOBOE 3MaMpPOBaHME)
coru. puc. D.2.
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D.4 Onucanne anmaparypsi
YCTpOHCTBO s HCTIBITAHHS Ha yAap mpeacrasieHo Ha puc. D.1.
IIpo6Goiinuk nns HaHecenus yJapa JOoJDKeH HMETh Maccy 1,5 Kr.

Hakoneunux npo6oitayka nomken G5ith nonychepuueckuM U MMeTh 22 MM B AHa-
MeTpe.

HuameTp HaneceHHOrO OTBEPCTHA NOoJDKeH ObITh 20,6 MM, a paguyc BXojaa B OTBep-
CTHE TOJDKEH COCTABJIATE 2 MM.

D.5 ITpouenypa

CHavana odncTuTe SMaTHPOBaHHELH HCIILITYEMEIH 00pasen KyXOHHOHM canderkoit u
3aKpeIuTe ero Mex/y 6a3oH u CymIopToM (LITAaTHBOM).

YCTaHOBHTE ONYTOPaKHIOrPaMMOBEIIL IPY3 Ha BBICOTE /1, KOTOpas 3aBHCHT OT
TOJIINHHBI JIACTA IO SMaIMPOBAHHS U IpUBeAeHA B Tabune D. 1.

Ta6muua D.1: BoicoTa nagenus A

0,6 MM < Tonmuna < 0,8 MM h =300 MM
0,8 MM < Tonmuna < 1,2 MM h =500 Mmm
1,2 MM < Tonmmuna < 3 MM h=750 Mmm

Cbpocbre Bec.
OcBoGoaute ¥ BbIHBTE HCIBITYEMBIIT o0pasel U3 KpenexKHOro yCTpoiicTBa.

Hi1s TouHOM onenky cremnenus smany ¢ IOBEPXHOCTBIO METallia HE KacaiTech M He
OOKaJIbIBAITE TECTHPYEMYIO 3MANb HOCIE IPOBENECHHUS UCIBITAHHUI.

D.6 Ouenka cuenJieHus: IMaTH ¢ IOBEPXHOCTLI) METAJLIa
D.6.1 Ilitockue o6pa3upl

OnenuBaercs B pesynsrare CPaBHCHHS HCIBITYEMOH IIOBEPXHOCTH ¢ (oTorpadusamu
STaJIOHHBIX 00pa3IOB HUCIIBITAHHIA.

YpoBeHs 1 cOOTBETCTBYET OYeHB XOpOILIEMY CHEIICHHIO, & YPOBEHb 5 — HH3KOMY.

Knace 1: nosepxmocts moamocTsio TIOKPBITa SMAIIBIO C YHCTOM MOBEPXHOCTHIO (IIpe-
BOCXOJIHOE CIICILICHHUE)

Knacc 2: nosepxnocts noutn momsocTsio TIOKPEBITA SMANIBIO C YHCTOH TOBEPXHOCTHIO
(mox ces3yromuM cioem) (oueHs Xopollee CUeIuIeHHE)

Knacc 3: nosepxnocts Gonpmeit gacTsio IIOKPBITA 3MAJIBIO, HO €CTh HECKOJBKO Oro-
JICHHBIX y4aCTKOB (YMEPEHHOE CLEIIEHHE)

Knacc 4: noepxnocts 6onsweit gacTsio Or0JIEHa, HO €CTh YYaCTKH MOKPEITHIE 3Ma-
nbio (cnaboe crernenne)
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Knace 5: 1moBepXHOCTBH IOJIHOCTBIO OroNeHa, SMaib M CTANb HHIJE HE o0Opa3zyroT
CBS3KH (O4€Hb c1aboe CHETIEHHE),

D.6.2 ledopmuposannsie 00pa3ue

Ecma nedopmupoBannsie 06pasis! Heo6X0quMO ITOJIBEPTHYTh UCIBITAHHUIO, TO JIOJIXK-
HO OBITH JIOCTUTHYTO COINALICHHE MEX/y NMOKyMATeleM H IPOM3BOJUTENEM [0 MO-
MEHTa HCIIBITAaHUH Ha IPEMET OIIpe/ICICHUs. 000Dy IOBAHUS IS UCIIBITAHMIA.

MuTepnperanus pe3yibTaToB HCIBITAHKMH TaK)Ke JIO/DKHA OrOBAPHBATHCA 10 MOMEHTA
UX IIPOBENCHUS.

Kpome unTepnperamn pesynsTaToB HCIIBITAHHH M HCTIBITATENBHOTO obopynoBaHus,
OCTaeTcs B CHJIe mpuioxkenue D.

Ilpunoxenune E (nndopmaTusHoe)
XapakTepucTHKH 0TGOpa MApPOK CTaJIH, FOXHBIX IS 3MaTHPOBAHUSA
(Cm. cmp. opueunana)

Ipunoxenue F (unpopmaTtupaoe)
Ilepevens HaLHOHAJBHBIX CTAHAAPTOB, COOTBETCTBYIOIIMX UHTHPYEMBIM CTaH-
mapram EURONORM

Ho ux mnpeoGpasoBanus B eBpoIeiicKue CTaHJApThl MOTYT IIPHMEHAThCA JIHOO yKa-
3annble cTannapTel EURONORM wmim cOOTBETCTBYIOIHE UM HANHOHANBHBIEC CTAH-
apThl, npuBeacHHbIE B Ta6. Fl

Tabauna F1 : Ctaunaptet EURONORM man COOTBETCTBYHOINHE HM HALIMO-
HaJIbHbIE CTAHAAPTHI

COOTBGTCTBleII[ﬂe HAIIHOHAJbHbIE CTaHAApThI
EURO
NORM lepmanus ®pannus | Benuxo6p. Hranus bensrus HiBenus Hcnanus
DIN NF BSI UNI NBN SS UNE
UNI- 110120
18 - A03-111 1449/1 EU18 A03-001 110105 36-300
49 - - - - - 1SO4288 -
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Cold rolled low carbon steel flat products :
for vitreous enamelling /

Technical delivery conditions
English version of DIN EN 10209

ICS 77.140.50
Descriptors: Steel, flat products, enamelling.

Kaltgewalzte Flacherzeugnisse aus weichen Stahlen zum Emailtieren;
technische Lieferbedingungen

European Standard EN 10209: 1996 has the status of a DIN Standard.

A comma is used as the decimal marker.

National foreword

This standard has been prepared by ECISS/TC 13.

The responsible German body involved in the preparation of this standard was the Normenausschu8 Eisen und Stgh
and lron Standards Committee), Technical Committee Flacherzeugnisse aus Stahl zum Kaltumformen, '

DIN EN 10204 is the standard corresponding to European Standard EN 10204 referred to in clause 2 of the EN

Amendments

In comparison with DIN 1623-3, January 1987 edition, the following amendments have been made.
a) The scope of the standard has been extended to cover six more qualities (which are suitable for enaméll
b) The requirements regarding behaviour in the cupping test and hardness have been deleted.
c) Anisotropy values have been specified for grades DCO6EK and DCOEED.
d) Methods for testing the resistance to fish scaling, the mass loss due to pickling and the adherence of the @l
coating to the substrate have been specified.

Previous editions
DIN 1623-3:1983-02, 1987-01.

Standards referred to

(and not included in Normative references)

DIN EN 10204 Inspection documents for metallic products

EN comprises 36 page
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EUROPEAN STANDARD
NORME EUROPEENNE
EUROPAISCHE NORM

EN 10209

April 1996

ICS 77.140.50

Descriptors: Steel, flat products, enamelling.

All i . o
ea"r'\ fights of reproduction and communication in any form and
8ans r

English version

Cold rolled low carbon steel flat products for vitreous enamelling
Technical delivery conditions

Produits plats laminés a froid, en acier Kaltgewalzte Flacherzeugnisse aus
doux pour émaillage par vitrification: weichen Stahlen zum Emaillieren;
conditions techniques de livraison technische Lieferbedingungen

This European Standard was approved by CEN on 1995-03-21.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard
without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be
obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version
in any other language made by translation under the responsibility of a CEN member into

its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Iceland, Iretand, Italy, Luxemburg, Netherlands, Norway, Portu-
gal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Eurcpéen de Normalisation
Européisches Komitee fur Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

eserved in al| Countries to CEN and its members.

Ref. No. EN 10209:1996 E
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Contents

Designation

Tests

1
2
3
4
5 Requirements
6
7
8 Packing ...
o . ........

Annex A (normative) Method for determining the coefficient of plastic anisotropy, r

Annex B (normative) Method for determining the resistance to fish scaling of a steel sheet for enamelling

.......

Annex C (normative) Method for determining the mass loss (iron loss) due to pickling for steel
grades for direct enamelling in accordance with 5.4.2

Annex D (normative) Method for determining the adherence level of enamel applied to a steel sheet

Foreword
This European Standard has been prepared by ECISS/TC 13 ‘Fiat products for cold working; qualities, dimensions, t
ances and specific tests’, the Secretariat of which is held by IBN.

This European Standard shall be given the status of a national standard, either by publication of an identical text o
endorsement, and conflicting national standards withdrawn, by October 1996 at the latest.

In accordance with the CEN/CENELEC Internal Regulations, the following countries are bound to implement this Europe
Standard:

Austria, Beigium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxemburg, Netherlands, Norway?
Portugal, Spain, Sweden, Switzerland and United Kingdom.
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rolled widths equal to or over 600 mm and in thicknesses equal to or less than 3 mm,

delivered in sheet, wide strip, slit wide strip or cut lengths obtained from slit wide strip or
sheet.

It does not apply to cold rolled narrow strip (rolling width < 600 mm) nor to cold rolled flat
products for which there is a specific standard, in particular the following:

- cold-rolled low carbon steel flat products for cold forming (EN 10130);

- cold-rolled non oriented electrical stee] sheet and strip delivered in fully processed
state (prEN 10106);

- cold-rolled electrical non-alloyed steel sheet and strip delivered in semi-processed
state (prEN 10126);

- cold-rolled electrical alloyed steel sheet and strip delivered in semi-processed state
(prEN 10165):

- cold reduced blackplate (EN 10205);
- steel sheet and strip for welded gas cylinders (prEN 10120);

- hot-rolled flat products made of high yield strength steels for cold forming (prEN
10149);

- cold-rolled uncoated non-alloy mild steel narrow stnp for cold forming (prEN
10139);

- cold-rolled structural steels for general purposes.
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EN 10002-1

EN 10002-2

EN 100024"

EN 10020
EN 10021

EN 10027-1

EN 10027-2

EN 10079

EN 10131

EN 10204

[nformation circular
IC 10

EURONORM 18

EURONORM 49

Metallic materials -Tensile testing -
Part 1: Method of test (at ambient temperature)

Verification of force measuring system of tensile testing machin, L

Metallic materials - Verification of exténsometers used in up;
testing

Definition and classification of grades of steel

General technical delivery requirements for steel and iron products

Systems for designating steels -
Part 1. Symbolic designation, main symbols

Systems for designating steels -
Part 2: Numenical systems

Definition and classification of steel products

Cold-rolled uncoated low carbon and high yield strength steel flat
products for cold forming - Tolerances on dimensions and shape

Metallic products - Types of inspection documents

Designation systemns for steels; Additional symbols for names
of steels

Selection and preparation of samples and test pieces for steel and iron
and steel products?

Roughness measurement of cold-rolled uncoated steel sheet and strip®

D Draft at present stage of work

? Until the EURONORMS are converted to European Standards, they can either be
implemented or reference can be made to the corresponding national standards, the list of
which is given in annex F of this European Standard
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3 Definitions

For the purposes of this European Standard the definitions of the cold rolled flat products
listed in clause 1 are those given in EN 10079,

4 Designation

. 4.1 Steel symbols are attributed in accordance with EN 10027-

I and ECISS information
circular IC 10; numerical designations are attributed in accordan

ce with EN 10027-2.

" 4.2 Products conformin

8 to this European Standard shall be designated, in order, in the
following way:

a) Product designation (e.g. strip, sheet or "slit strip cut longitudinally™),

b) Number of this European Standard (EN 10209).

¢) Symbolic or nurnerical designation of the steel shovm in table 2.

d) Where appropriate, the symbol relating to surface finish (see table 1).
Examples of conventional designations:

Designation of a steel sheet with the symbolic designation DCOIEK and the numerical
designation 1.0390 with rough surface finish (»):

Sheet EN 10209 DCOEK »

Sheet EN 10209 - 1.0390 »

Designation of a wide strip of steel with the symbolic designation DCOSED and the numerical
designation 1.0872 with normal surface finish (m):

Wide strip EN 10209 - DCOSED m
or

Wide strip EN 10209 - 1.0872 m.
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5 Requirements
5.1 Steelmaking and manufacturing processes

Unless otherwise agreed at the time of ordering, the production methods are left to
discretion of the manufacturer. '

The purchaser shall be informed of these processes if he specifies it.
3.2 Method of deoxidation

See table 2.

5.3 Chemical composition

The maxirnum values for the chemical compositions based on ladle analysis shall be

as given
In table 2.

5.4 Suitability for vitreous enamelling

5.4.1 Qualities DCOIEK, DCO4EK and DCOGEK are suitable for one or two coats of .
conventional enamelling.

5.4.2 Qualities DCO3ED, DCO4ED and DCO6ED are mainly suitable for direct enamelling,

as well as for special applications of conventional two coat enamelling for better sag
resistance. In the latter case it shall be possible to take special steps to enhance the adherence
of the enamel. -

5.4.3 The following methods of test are defined in order to determine the suitability of the
steel for enameliing:

- hydrogen permeation test (see annex B.1) (altematively, if agreed at the time of
ordering, an enamelling test as described in annex B.2 may be specified).

NOTE: These two tests enable the risk of fish scaling following enamelling to be
assessed.

- tron loss test for qualities of steel for direct enamelling as described in 5.4.2 (see
annex C).
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5.4.4 An enamel adherence test (see annex D) is also defined (pretreatment and enamelling
conditions shall be agreed at the time of ordering).

5.4.5 The application of the methods of test described in annexes B, C and D may be the
subject of an agreement at the time of ordering.

5.5 Delivery condition

5.5.1 Products specified in this standard are normally supplied in the skin-passed condition.
If agreed at the time of ordering non-skin-passed products may be supplied.

5.5.2 The products are normally delivered oiled. In this case, both the surfaces are preserved
by a layer of neutral non-drying oil, free of foreign bodies and uniformly spread in such a
way that under normal conditions of packaging, transportation, handling and storage the
products will show no corrosion for up to three months.

If the conditions of transportation or storage are such that special protection against corrosion
is required, the purchaser shall inform the manufacturer at the time of the ordering.

The layer of oils shall be capable of being removed by alkaline solutions or normal solvents.
The choice of protective oils may be the subject of special agreement.

If the purchaser does not require the surfaces to be oiled, this shall be clearly indicated at the
time of the ordering.

NOTE: If the order is for unoiled products, the manufacturer is not responsible for the
risk of rust. The purchaser is also advised that there is a greater risk of the appearance
of light scratches during handling, transportation, and application.

5.6 Choice of properties

The products covered by this European Standard correspond to the requirements of tables 1
and 2. Subject to special agreement, they may be supplied with special suitability for the
production of a specific part; in this case a maximum rejection percentage may be set by
mutual agreement and acceptance on the basis of mechanical properties does not apply.

1996
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5.7 Mechanical properties

The mechanical properties given in table 2 only apply to skin-passed products, -
mechanical properties are valid for the period specified in table 2 from the date on wh;ah
products are made available. '

The date of availability shall be notified to the purchaser with reasonable prior pgél
compatible with the validity of the mechanical properties.

5.8 Surface charactenistics

5.8.1 General

The surface characteristics consist of the surface appearance and surface finish,
5.8.2 Surface appearance

The products are supplied with a surface appearance which does not adversely aﬂ’ect-;
suitability for forming, the application of an enamel coating and the uniform appearance of
the enamelled surface on the exposed surface.

When supplied as wide strip and slit wide strip, the percentage of surface defects may be
higher than when supplied as sheet and cut lengths. This shall be taken into account by the
purchaser and the permissible percentage of surface defects shall be set by special agreement
at the time of ordering. Unless otherwise agreed, a single surface of the product shall comply
with the specified requirements. The other surface shall be such that during subsequent
treatment it does not have a deleterious effect on the better surface.

5.8.3 Surface finish
The surface finish may be normal or rough.

In the absence of a requirement in the order, products shall be supplied with the normal
surface finish.

The limiting figures for average surface roughness for the two types of finish are given in
table 1.

The measurements shall be made in accordance with EURONORM 49.

If specially agreed at the time of ordering, other ranges for surface roughness may be
specified for specific end uses.
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Table 1: Surface finishes and standard roughness

r Surface finish Symbol Roughness ‘!
Normal m 06 Mm<R, <19 4m
Rough r R, > 1,6 1m

5.9 Stretcher strain marks

All the products are generally subjected to a light skin
manufacturer's works to avoid the formation of stretcher s
forming. The tendency to form such marks may
It 1s therefore in the purchaser's interest to form

"pass after annealing at the
train marks during subsequent
I€appear a certain time after the skin-pass.
the products as soon as possible.

Quality DCO6EK and DCOGED products do not exhibit stretcher strain marks after
deformation.

For the other qualities the absence of

stretcher strain marks may be guaranteed for six months
after the products are made availabje

5.10 Weldability

The material is specified as suitable for normal welding procedures as lon

are degreased beforehand. The welding procedure shall be specifi
(see 10 h).

g as the products
ed at the time of ordering

3.11 Tolerances on dimensions and shape

Tolerances on dimensions and shape are given in EN 10131.

Page 9
EN 10209:199¢
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6 Tests

6.1 General

6.1.1 The purchaser shall specify at the time of ordering his requirements for-
- type of inspection and testing: specific or non-specific, see EN 10021;
- type of inspection document, see EN 10204,

6.1.2 Specific inspection and testing shall be carried out in accordance with 6.2 to 6.6,

6.1.3 Specific inspection and testing may not be specified either for the product analysis g
the surface finish.

6.2 Inspection umits

The inspection unit is 30 t or a fraction of 30 t products of the same grade and nominal
thickness.

When a wide coil exceeds 30 t, it constitutes a single inspection unit, as do its products,

6.3 Number of tests

For each inspection unit a tensile test shall be carried out, and where appropriate, a

determination of » and of the suitability for enamelling (see table 2 and annexes A, B, C and
D).

6.4 Sampiing

The requirements of EURONORM 18 and EN 10021 are supplemented by the following
specific requirements.

For sheet and cut lengths the selection of products to be tested and the position of the samples
in the products is left to the discretion of the Inspection representative.

In the case of wide strip and slit wide strip, the sample should preferably be taken from the .
outer end.

If the width of the product permits, the test pieces for the tensile test shall be taken
perpendicular to the direction of rolling.
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6.5 Test methods

6.5.1 The products shall be tested in the as-delivered

condition. The tests shall be carried out
at ambient temperature.

6.5.2 The tensile test shall be carried out as described in EN 10002-1 using type 2 specimens
(initial gauge length L, = 80 mm, width b = 20 mm).
6.5.3 Surface roughness shall be measured in accordance with EURONORM 49,

6.5.4 The determination of coefficient » shall be carried out in accordance with annex A of
this standard.

6.5.5 The tests for suitability for enamelling (see 5.4.3) shall be carried out in accordance
with
- annex B for the fish scaling resistance test:

- annex C for the mass loss due to pickling test:;

- annex D for the adherence test.

.6 For the determination of the chemical composition the corresponding European
tandards and EURONORMS shall apply in cases of dispute.

The requirements of EN 10021 shall apply. For coils, in the event of the test results giving

to dispute, the samples for retests shall be taken at intervals of at least one lap but also
a maximum distance of 20 m from the appropriate end.

Inspection documents
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7 Mar

Unless otherwise agreed at the time of ordering, marking shall be on the inspect
using an easily removed non-corrosive ink and shall comprise at least the following e & :

- the conventional designation as described in clause 4
- the 1dentification;

- the supplier’s mark.

8 Packaging

The packaging requirements shall be agreed at the time of ordering.

9 Disputes
With regard to any claims and actions arising therefrom, EN 10021 shall apply.

10 Information to be supplied by the purchaser at the time of ordering

To permit the manufacturer to supply products conforming to this standard, the following
information should be given in the order:

a) the full designation as given in clause 4;

b) nominal dimensions and quantities;

c) if the products are to be supplied non-skin-passed;

d) if the products are to be delivered with mill edges or sheared edges;
e) limits on mass and sizes of coils and individual bundles;

f) intended application for the products;

g) enamelling process used (see annex E);
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h) if the products are to be welded, indication of the method to be used;

i) if the products are to be supplied as suitable for making a specific part;
J) if inspection documents are requested and type;

k) 1f an external inspection is to be carried out at the manufacturer's works;
) if oiling is not required;

m) detailed description of all other special requirements;

n) any special requirements for packaging and marking;

0) the position of the surface of better surface finish quality.
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Table 2: Characteristics”

* Designation | Designation | Previous Definition Method of | Validityof | R

lin in equivalent and deoxidation | mechanical | N/mn?

i accordance | accordance | designation | classification propetties

{ with with in accordance and absence | 2) 3)

| EN 10027-1 | EN 10027-2 with of stretcher )

j EN 10020 strain marks

; max

1}

, DCOIEK 1.0390 FeK1 Nonw-alloy Fully 6months ® | 270 2703% | 30 :

: quality steel | killed® i

DCO4EK 1.0392 FeR4 Non-alloy Fully killed | 6 months 20 2701350 | 36

; quality steel ) 11)

‘ DCOGEK 1.0869 FeK6 Norralloy Fully kalled | 6 months 190 270/350 | 38 1,6

quality steel '

. DCO3ED 1.0399 FeD3 Nor-atloy Fully 6 months® 240 270/370 | 34

| quality steel killed®

. DCOAED 1.03%4 FeD4 Non-allov Fully killed | 6 months | 210" | 270350 | 38

: quality steel

! DCOSED 1.0872 FeD6 Non-alloy Fully killed | 6 months 190 270350 | 38 | 16

quality steel

D The nechanical properties apply nnly to skin-passed products.

) The values for yield stress are the R, 0.2 % for products which do not present a definite yieid point and the lower yield stress (& i
others. When the thickness 1s less than or equal to 0,7 mm and greater than 0,5 mm, the value for vield stress is incresed by 20
thicknesses less than or equal o 0,5 mm, the value is increased by 40 NAmm

0 3) For design purposes, the lower lumut of R, for qualities DCOIEK, DCO4EX, DCO3ED and DCO4ED may be assumed to be 140 N
qualities DCOSEK and DCOGED as 120 N/mmi.

1 4) When the thickness is less than or equal to 0,7 mm, and greater than 0,5 mm, the munurmum elongation after fracture vatuss reduced |

| uruts. For thicknesses equal to or less than 0,5 mm, the rmunumum value 1s reduced by 4 urts.

) The values of 1 only apply to products of thicknesses equal 1o or greater than 0,5 mm. When the thickness is over 2 mm, the value
recuced by 0.2.

. 6) Subject to agreement at the time of ordening, other deoxidation methods may be used. If so, the penods for validity ofthe mcchamul
properties arxd the absence of stretcher strain marks shall be agreed at the time of ordering.

7 If the thickness is greater than or equal 1o 1,5 mm, the maximenm value for the vield stress may reach 225 NAmrh

L 8) Titanium may be replaced by niobium Carbon and nitrogen shall be comrpletely bound.

" 9) Subject to agreement at the time of ordering, other steels may be supplied which have the same mechanical properties. Ifo, the ¢
composition of these steels shall be agreed at the tme of ordening.

- 10) The decarburization of qualities DCO3ED and DCO4ED normally takes place in the solid phase. The carbon contertts, deterrmed b)’

1)

analysis after decarburization, shall be max. 0,004 % If agreed at the time of ordering, qualities DCO3ED and DCO4ED rm be aﬂf
alloy steel (for example titarium or ruobium) without decarburization m the solid phase: if so, refer to the maxamum colertts forC
defined for quality DCOSGED.

At the request of the purchaser. the DCO4EX quality may be supplied with R < 210 N/mmr? and A 80 2 38 % in the 0,7 mm to 15
thicknesses. It is therefore for the manufacturer to select the sudface roughness within the range of normal roughness puons.
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1 The coefficient of plastic anisotropy r is defined by the relationship of the rational deformations in
and thickness of a test piece subjected to uniaxial tensile force.

€, 1s the rational deformation in thickness

€, is the rational deformation in width.

As it is easier to measure changes in length rather than thickness, the following equivalent equation
erally used to calculate r, given the conservation of volume before and after plastic deformation.

Symbol r is completed by an index x giving the orientation of the test piece in relation to the rolling
~1on and by an index y giving the level of deformation, for example r,,, (see table A 1).
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A.1.3 The weighted mean of r,, is calculated by the formula:

ro+r90+2r45
4

7=

A.1.4 The symbols and designations used for the measurements and calculations when
coefficient of plastic anisotropy r are defined in table A.1.

Table A.1

Symbol Designation Units
b, initial width of the parallel section of the test piece mm

width of the parallel section of the test piece after deformation up to | mm
required elongation

L, nitial length of measurement base mm

L length of measurement base after deformation up to required mm
elongation

r coefficient of plastic anisotropy -

Ty coefficient of plastic anisotropy in direction of x in relation to -

rolling (in degrees) and for deforrnation level y *

weighted mean of values r,, -

€, rational deformation in thickness -

& rational deformation in width -

l 1) In some countries r,, is used instead of 7

A.2 Principle

The method consists of carrying out a tensile test at a specified deformation level of 20 %
and of determining by calculation the coefficient of plastic anisotropy from the measurements
of the length and width vanations of a test piece.

As the determination shall take place within the range of uniform elongation, if that of the -
material to be tested is lower than 20 % values from 15 % to 20 % may be adopted. The
level of deformation is given by index y. The orientation of the test piece relanve to the
direction of rolling is given by the index x (see A.1.2). ~
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A.3 Apparatus

A.3.1 The testing machine and the securing method shall comply with the specifications of
parts 1 and 2 of EN 10002.

A.3.2 If the gauge length and the width are determined by means of an extensometer, this
shall be of class 1 or better in accordance with EN 10002-4.

A.4 Test pieces

A.4.1 The takang and preparation of the test pieces shall be carried out in accordance with EN
10002-1. The type of test piece shall correspond to type No. 2 (80/20 mm).

'A.4.2 The gauge length between 50 mm and 80 mm, but preferably 80 mm shall be measured
to+ 0,01 mm using a device of suitable accuracy. The measurement of the width of the test
piece shall be taken to the nearest 0,005 mm using a device of adequate accuracy.

A.5 Procedure

A.5.1 The test is generally carried out at ambient temperature within limits between 10 °C
and 35 °C. Tests carried out in supervised conditions shall be at a termperature of 23 °C = 5
°C.

A.5.2 If measurement is manual, the initial width of the test piece shall be measured at at
least three points evenly distributed along the gauge length (with a measurement at each end).
The mean value of the width shall be taken for calculation of the coefficient of plastic
anisotropy .

A.5.3 If the measurements are automnatic, the initial gauge length and, at least once, the width
are measured using extensometers of class 1 or better, in accordance with EN 100024

A.5.4 The speed of the machine, defined as being the speed of travel of the machine heads,
and expressed as percentages of the initial gauge length per minute, shall not exceed 50 under
any circumstances.

A.5.5 Mount the test piece in the clamping jaws of the machine and apply the load in
accordance with A 5.4

a) in such a way as to obtain the required elongation (for manual determunation)

b) to take the width measurements at the required deformation (autornatic
determination).
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A.5.6 In the event of manual determination, after removing the load, measure the 1 ~ 5.
and the base width & in the same way and with the same tolerances as when meaqpsi:
mnitial values.

A.5.7 In the event of automatic determination, measure length and width at the
deformation, in accordance with A.4.2.

A.5.8 For manual determinations, calculate the coefficient of plastic anisotropy in accorg
with A 1.2.

A.3.9 For automatic determinations, the coefficient of plastic anisotropy is obtained directk
by using an automatic tensile testing machine with a data processing program. The elastj;
deformations shall be taken into account (both in the direction of length and width). :

A.5.10 Calculate the weighted mean r (see A.1.3).
A.6 Interpretation of results

a3

A.6.1 Round off the values obtained for the coefficient of plastic anisotropy r to the nearest
0,05.

A.6.2 If after the test the test piece shows a transverse curvature which may affect the test
results, the test shall be considered as invalid and a new test shall be carried out.

A.6.3 If the plastic deformation has not been homogeneous, the test results are considered
invalid and the test shall be restarted.

A.6.4 In the event of dispute, the test shall be carried out again on three test pieces in which
the orientation relative to the rolling direction corresponds to that specified. The value to be
taken into consideration is the mean value of the three tests.

A.7 Test report

Indicate as index x the orientation of the tensile force relative to the direction of rolling and
as index y the level of deformation of applied, if different from 20 %.
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Annex B (normative)

Method for determining the resistance to fish scaling of a steel sheet for enamelling

B.1 Method Bl

Hydrogen permeation test.

B.1.1 Field of application

The test pieces shall be 0,5 mm to 3 mm thick.

B.1.2 Principle

Generate hydrogen electrolytically on one side of a degreased sheet. The time between the
start of electrolysis and the determination of hydrogen having passed to the other side of the
sheet shall be defined as the hydrogen permeation time. A long permeation time shall indicate

rood resistance to fish scaling.

B.1.3 Apparatus

- E. Buchel and L. Leontaritis measuring apparatus.

- Electrolyte made up of 6 % by volume of H,SO, (60 ml of H,SO, concentrated in
940 ml of distilled water) with 0,25 g/l of HgCl, and 0.5 g/l of As,O,. The solution
shall be freshly made for each test (the chemical products being of analytical quality.

- Highly alkaline degreasing agent, suitable for steel sheets, containing silicates.
- Delonized water.
- 10 - 15 % hydrochloric acid.
B.1.4 Sampling
At least 4 samples (70 mm to 90 mm wide and not less than 100 mm long) shall be taken

from each delivery. It should be noted that the most susceptible parts to fish scaling are those
at the edges of the coil.

449



Page 20
EN 10209:1996

B.1.5 Preparation
Bath No. 1: Degreasing

30 g1+ 5 g/l of de_greas'mg agent in deionized \yateré The b%th shall be Char_lged daily,
glass hooks for the mstallation. Bath termperature: 70 °C - 75 °C. Time = 5 min, stirring
a magnetic SturTer. *‘
Bath No. 2: Cold rinsing

By spraying (or immersion) with mains water for 30 s.

Bath No. 3: Degreasing

Identical to Bath No. 1, but with 20 g/l =5 g/1 of degreasing agent.
Bath No. 4: Hot rinsing

By spraying (or immersion) with mains water at 65 °C for 50 s.
Bath No. 5: Cool nnsing

In running water for 2 min.

B.1.6 Checks on the degreasing quality

After Bath No. 5. take a sarmple as a control sample and treat in the following way (this
control sample will not be used to determine the _hydrogen permeation time).

B.1.6.1 Immnerse the control sample in a 10 % - 15 % solution of hydrochlonic acid (100 g/1 -
150 g/l HCI) at room temperature for 15 s.

B.1.6.2 Rinse with mains water, having immersed the sample completely in deionized water.

B.1.6.3 Observe the film of water which runs over the sample when it is held vertically for
15 s - 20 5. The water shall run over the surface evenly. The water film shall not be broken.

B.1.6.4 If the water film test is not positive, increase the degreasing time. The samples shall
be regarded as unusable if a total degreasing time of over 30 min 1s required.
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& B.1.7 Permeation test procedure

Following preparation, fix the test sample on an electrolysis machine, the lower and upper
of which shall be made of Plexiglass in the form of a funnel, having an aperture 40 mm
in diameter at the level of the sample (on both the upper surface and lower surface of the

sample).

Connect the lower part to a capillary tube having an intemal diameter of 1 mm £ 0,1 mm (see
diagram in B.2).

Fill the lower part and the capillary tube with coloured water.

Fill the upper part with the electrolytic solution mentioned above. The test sample shall
constitute the cathode and a perforated platinum disc the anode.

¥ The electrolysis current (6 V, d.c., current density 0,125 A/cm?) shall be supplied by a
rectifier. Immerse a glass coil in the electrolyte and connect it to a circuit with a thermostat
in order to maintain a constant temperature of 25 °C £ 0,5 °C.

Maintain the contact between the sample and the electrolyte for at least 10 mn in order for
it to reach the correct temperature, this time being called the "stabilisation” tirne.

Adjust the starting level of the liquid in the capillary tube using a piston in the lower part of
the apparatus.

After a stabilisation time of 10 min, establish the electrolysis current, this is the initial time
of the permeation curve.

On the upper surface of the test sample, electrolysis shall cause supersaturation of hydrogen.
Part of this hydrogen shall pass through the sheet and displace the liquid by an equivalent
volume.

The volume of hydrogen which has passed through is recorded by the level of liquid in the
capillary tube, followed by a photoelectric cell connected to a recording device. On the basis
of this recording, the start of the hydrogen passage (fo) may be established using the tangent
method (fig. B.1).
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Charging Transition Stationary
period state state
N

Hydrogen volume

4 Time (min)

Permeation time

Figure B.1: Permeation curve

B.1.8 Evaluation

Calculate the hydrogen permeation value using the following tormula:

TH - 150
a'2

or
TH = L°
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where:

- to 1s the hydrogen permeation time in minutes (precision of 0,1 min)

- d is the sheet thickness in mm (precision of 0,01 mm).

The minimum TH value is 100 according to (1) and 6,7 according to (2) in order to have
satisfactory resistance to fish scaling.

For boron and titanium steels, experience shows that given our current level of knowledge no
reliable correlation can be made between permeation time and the appearance of fish scaling.

For these steels, interpretation of the results of the hydrogen permeation test shall be the
subject of agreement at the time of ordering.
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Annex C (normative)

Method for determining mass loss (iron loss) due to pickling for steel grades for
enamelling in accordance with 5.4.2 for

C.1 Principle

A test specimen 1s pickled in sulphuric acid (70 g/1) with a specific concentration of Fe2*
loss of mass is measured and converted into g/m? of surface of the sheet.

C.2 Apparatius
- Kitchen paper.
- High precision balance (precision to 1 mg).
- One litre beaker, low form, external diameter 106 mm, height 145 mm
- Heating plate with magnetic sturrer.
- Laboratory thermostat.
- Glass hooks.
- Sprayer.
- Hydrochlonc acid, analytical quality.
- Sulphuric acid, analytical quality.
- Steel sheet to be tested.
- Highly detonized water, maximum conductivity of 30 uS/cm

- Calibrated thermometer.

- Highly alkaline degreasing agent, suitable for steel sheets, contatning silicates (Baths
No. 1 and 3).

- Alkaline solution for Bath No. 9 (Henkel P3 T320 or similar product).

- Electric hot air dryer.
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C.3 Sampling

The size of the sample sheet shall be 100 1y x 100 mm. Flat undeformed samples shall be
used and shall be taken from a point at Jeast 150 mm from the edge of the coil

Only samples without traces of corrosion, or mechanical damage on their surface shall be
used They shall not have any burr. A 6 mm diamneter hole shall be made for the hooks.

i, Bath No. 1: Degreasing

- Highly alkaline product 30 gl=5 g containing silicates, suitable for stee] sheets.

. ge the bath daily. Use glass hooks for
ecuring the sarmples. Set the bath temperature between 70 °C and 75 °C; carry out degreasing
for Smin = 15 s, stiring with a magnetic stirrer,

Bath No. 3: Degreasing

dentical to Bath No. 1, but with 20 g/1 + 5 g/1 of degreasing agent.
“Bath No. 4: Hot rinsing

Y Spraying (or irnmersion) with mains water at 65 °C for 30 s.
iBath No. 5: Cool rinsing

numning water for 2 min.
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C.7 Checks on degreasing quality

After Bath No. 5_, take a sample as a control sample and treat in the following:
control sample will not be used to determine the mass loss due to pickling).

C.7.1 Immerse the control sample in a 10 % - 15 % solution of hydrochloric acid (100
150 g/l HCL) at room temperature for 15 s. '

C.7.2 Rinse with mains water, after having immersed the sample completely in dejg,
water.

C.7.3 Observe the film of water which runs over the sample when it is held vertically for |
s - 20 s. The water shall run over the surface evenly. The water film shall not be broken,

C.7.4 If the water film is not positive, increase the degreasing tume. The samples shall be
regarded as unusable if a total degreasing time of over 30 mun 1s required.

C.8 PicKling

Bath No. 6: Temperature setting

Immerse the test pieces in a water bath at 70 °C.
Bath No. 7: Pickling

Pickling condition: 70 g/l of H,SO,, 70 °C £ 0,3 °C, 7 min = 5 s, stir with a magnetic stirrer.
Fe** concentration: 2 g/l +£0,2 g/l.

Prepare the bath in the following way: add 40 ml of H,SO, (density 1,84) to 150 ml of
deionized water. Then, make up to 1000 ml with water. Having increased the temperature of
the solution to the pickling temperature of 70 °C, dissolve 2 g + 0,2 g of the steel sheet
identical to the sheet to be tested having been subjected to treatments C6 and C7 (dissolution
approximately 20 min) to attain an Fe** concentration of 2 gl + 02 g. Check the
concentrations of sulphuric acid and Fe**.

Change the pickling bath after pickling a maximum of three test pieces. Do not use the new
bath more than three days after it has been prepared.
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Bath No. 8: Cold rinsing
Spraying (or immersion) in mains water for 15 s.
Bath No. 9: Neutralisation

Immerse the samples in the alkaline solution (for example, 6 g/l of Na,CO, = 0,7 g/l of
Na,B,0,, at 50 °C, for 2 min).

Bath No. 10: Hot rinsing

Spraying (or immersion) in mains water at 65 °C for 30 s.

C.9 Drying

Dry with an electric hot air drier.

C.10 Weighing

After cooling to room temperature, weigh the test pieces immediately (value P,).
C11 Evaluation

Calculate the loss due to pickling P (g/m¥surface) on the basis of the difference in the two
weights divided by the total surface area of the test piece (0,02 m?):

P = Pl—_fz(g/m */surface)
0,02

Il}dicale the values of each test and the mean obtained on the basis of not less than 3 test
pieces. A maximum scatter of 10 % is permissible. If it is greater, repeat the test.
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Anpex D (normative)
Method for determining the adherence level of enamel applied to a stee] sheet
D.1 Keld of application

The test pieces shall be flat, not deformed and have a thickness of between 0,60 mm an

D.2 Principle

The sample of enamelled sheet shall be deformed by a punch with an hemispheric trip ont

which falls a 1,5 kg mass, dropped from a height which is a function of the thickness of th
sheet prior to enamelling, :

D.3 Apparatus
- Impact testing machine as shown in figure D.1.
- Document showing the reference photos of the five adherence levels of each of the:

three types (conventional ground coat enamelling, conventional ground coat -
enamelling + white cover coat and direct-on vitreous enamelling) given in figure D2,

D.4 Description of the apparatus

The impact testing machine is shown in figure D.1.

The piece which strikes the punch shall have a mass of 1,5 kg.
The punch tip shall be hemispherical and have a 22 mm diameter.

The diameter of the hole punched into the base shall be 20,6 mm and the radius of the
entrance to this hole shall be 2 mm.
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D.5S Procedure

First clean the enamelled test sheet with kitchen paper and fix it between the base and the
support.

Position the 1,5 kg weight at height "A", which shall be a function of the thickness of the
sheet prior to enamelling and is given in table D.1 below:.

Table D.1: Drop height #

0,6 mm < thickness < 0,8 mm A =300 mm

0,8 mm < thickness < 1.2 mm A =500 mm

1,2 mm < thickness < 3 mm h =750 mm

- Drop the weight.

~ Remove the punched sample having raised the support which is attached to the guide tube.

No further splintering of the enamel shall be expected before the adherence level is evaluated.

D6 Adberence level evaluation

D.6.1 Flat pieces

This shall be evaluated by comparing the appearance of the impact on the enamelled test
.~ sheet with the reference photos (figure D.2).

. Level "1" corresponds to a very good adherence level and level "5" is VETY poor.

lass 1: The impact surface is completely covered with enamel stl with a bright
appearance (excellent adherence).

lass 2: The impact surface is almost completely covered with enamel (under bonding
layer) (very good adherence).

ass 3: The impact surface is to a large extent covered with enamel but there are some

bare areas (moderate adherence).

ass 4: The impact surface is to a large extent bare, but there are st some areas of

enamel (poor adherernce).

ass 5: The impact surface is completely bare, the enamel/steel fracture is clear (very
poor adherence).

461




Page 32
EN 10209:1996

D.6.2 Deformed pieces

If deformed pieces have to be tested, agreement shall be reached between the purchaser :
to the test about the equipment to be used.

Interpretation of the test results shall also be agreed upon prior to the test.

Except for the interpretation and test equipment, annex D remains valid.
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Figure D.1: Impact testing machine
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Adherence Conventional enamelling
: Ground coat enamelling
level Ground coat enamelling  Soat enam

Figure D.2: Enamel adherence test; impact test
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Annex E (informative)

Customer:

Characteristics for the selection of enamelling steel grades

Enameller:

Purpose:

Enamelling process

wet process

[ ]

ound coat without pickling (acid-resistant visible eround coat)

[]
(]

Two coatfone fire enamelling without pickling

L]

Direct-on cover coat enamelling with pickling and nickel-dip without
adhesive oxides in the frit llng pickling A

ang termperature: °C Finng time: min

Application

JO00z
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(]

l Sheet pretreatment Kind of acid " Concentration

Time

st pickling (rust removal)

Nickel deposition pH - value Concentration

Time

‘e Dept: Name:
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Annex F (informative)

List of national standards corresponding to EURONORMS quoted in reference (see clase 2

Until they are converted in European Standards, either the EURONORM: or the correspondin;
national standards shown in table F.1 may be used ‘

Table F.1: EURONORMs and corresponding national standards

EURONORM Corresponding national standards in
Germany France Uf‘i[ed Tialy Belgium Sweden
Kingdom
DIN NF BSI UNI NBN SS
18 - A 03-111 1449/1 UNI -EU 18 A 03-001 11 0120
11 0105
49 - - - - - - ISO 4288
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