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JCTY b EN 480-14:2011
HAIIOHAJIBHUH BCTYII

Le#i cranmapt € ToroxauM nepekinagom EN 480-14:2006 "Admixtures for concrete,
mortar and grout - Test methods - Part 14: Determination of the effect on corrosion sus-
ceptibility of reinforcing steel by potentiostatic electro-chemical test" (Jlo0aBku ais 6eTo-
Hy, OyIBETLHOTO PO3YMHY Ta 1H'€KIIIHHOTO IIEMEHTHOTO PO34YHHY - MeToau BUIpoOyBaHb
- Yactuna 14: BusHadeHHs KOPO31MHOTO BILTUBY XIMIYHUX T00ABOK HA CTAJIEBY apMaTypy
IpU MOTEHIIOCTATHYHOMY €JIEKTPOXIMIYHOMY BUIIPOOYBaHHI).

EN 480-14:2006 miarotosieno I1igkoMiTETOM TEXHIYHOTO KOMITETY CTaHAapTH3AIlil
CEN/TC 104 SC 3 "Concrete and related products", cexperapiaTom sikoro kepye Hairio-
HaJbHMI opraH ctanaptu3amnii Himeuunnan (DIN).

J1o HalllOHAJTBFHOTO CTAHAAPTY JIOIYYEHO AHTJIOMOBHHM TEKCT.

Ha teputopii Ykpainu sik HallloHaJIbHUM cTaHaapT Aie jiBa kononka texkery JACTY b
EN 480-14:2011 "Jlo6aBku mjis O€TOHY, OYIIBEIIbHUX PO3YMHIB. MeToau BUNPOOYBaHb.
BuznaueHHs1 KOpO31MHOTO BIUTMBY XIMIYHUX JOOABOK Ha CTAJIEBY apMarypy MpH MOTEHII1-
ocTaTHYHOMY enekTpoximiunomy BunpoOyBanHi (EN 480-14:2006, IDT)", BukiageHOro
YKPaIHCBKOIO MOBOKO.

[Toganuii y cTanaapTi METOJ JO3BOJISIE OL[IHUTH BIUTUB 100aBKH Ha MAaCHUBYIOUl Biac-
TUBOCTI OETOHY II0JI0 apMaTypH y JAHU MOMEHT 4acy.

TexHiuHMIA KOMITET, BIAMOBINaIbHUH 32 1iel ctanaapt, - TK 303 "byniBenpHi KOHC-
TpyKu1i".

CraHgapT MICTUTh BUMOTH, K1 BIANOBIJAIOTh YUHHOMY 3aKOHOJIaBCTBY Y KpaiHH.

Jlo cTangapTy BHECEHO TaKi peJaKiliiHi 3MIHHU:

- cioBa "1el eBponenchbkuid cTanaapt” Ta "meil JOKyMeHT'" 3MiHEeHO Ha "1ieil cTaH-
napt";

- CTPYKTYpPHI eleMeHTH cTanaapty - "Oo6knaauaky", "llepenmosy", "HarioHanbHwMi
Bctyn'", "bidmiorpadir" - ohopmiieHO 3rigHO 3 BUMOTaMH HAI[lOHAIBHOT CTaHapTHU3AIlll
VYkpainu;

- 3MIHEHO Ha3BY CTaHJIapTy BIJTMOBIIHO J0 Y3TOJXKEHHS 3 YUHHUMHU HaI[lOHATbHUMHU
CTaHJapTaMH B Taily31 Oy [iBHUIITBA;

- Kparky 3MIHEHO Ha KOMY SIK BKa31BHUK JIECSITKOBUX 3HAKIB;

- 3 "Ilepenmou" no EN 480-14:2006 y 1eli HalioHaILHUH BCTYT B3A4TO T€, 10 0€3-
MOCEPEAHBO CTOCYETHCA 1IHOTO CTAHIAPTY;

- HaIllOHAJIBHUH JOBIIKOBUI H0/1aTOK HA HaBeneHO SIK HaCTaHOBY JIJIsi KOPHUCTYBa-
JiB.

Ile#i mOKyMEHT 3aCTOCOBY€EThCS pa3oM 13 cranmapTamu cepii EN 934 "Jlo6aBku st
0eToHy, Oy/1BEIBHOIO PO3YMHY Ta 1H'€KI[IHHOTO IEMEHTHOTO PO3UMHY".



INIEPEIMOBA

Ieit nokymeHT - yactuHa cepii EN 480
"Jlob6aBku myis O0eTOHY, OYiBEIBHOTO PO3-
YUHY Ta 1H'€KUIHHOTO IIEMEHTHOTO PO3YUHY
- Metoau BumnpoOyBaHb", SIKi BKJIIOYAIOThH
TaKe:

Yactuna 1: KonTpoabpHHil 6€TOH 1 KO-
HTPOJILHUN PO3YHH JIJIs1 BUTIPOOYBaHb

Yactuna 2: BuznaueHHs TEpMiHIB Ty-
KaBJICHHS

Yactuuu 4: BusznaueHHst BOIOBIII-
JieHHsI OETOHY

Yactuna 5: BusHaueHHs KamiIspHOTO
BOJIOTIO-TJIMHAHHS

YactuHa 6. AHami3 MeToa0M 1H(ppade-
PBOHOT CIIEKTPOCKOIT1

Yactuna 8: BuzHaueHHsS BMICTY Maco-
BOI YaCTKU CyXOl p€UOBUHHU

Yactura 10: BuszHaueHHS BMICTy BO-
JOPO3YMHHOTO XJIOPUAY

Yactuau 11: BusHaueHHs XxapakTepu-
CTHUK MOBITPSHUX NOp y OETOHI1

Yacturi 12: BusnadeHHS BMICTY JIYTY
B 00aBKax

Yactuna 13: KonrposbHa OyniBenbHa
CyMIIII JiJ1s1 BUTIPOOYBaHb J0OABOK

Yactuna 14: BusHadeHHS KOpO3iiHO-
ro BIUIMBY XIMIYHUX J00aBOK Ha CTaJIeBY
apMaTypy MpH MOTEHIIOCTATUYHOMY €JIeK-
TPOXIMIYHOMY BUIIPOOYBaHH1

JCTVY b EN 480-14:2011
FOREWORD

This document is part of the series EN
480 "Admixtures for concrete, mortar and
grout - Test methods" which include the
following:

Part 1: Reference concrete and refer-
ence mortar for testing
Part 2: Determination of setting time

Part 4. Determination of bleeding of
concrete

Part 5: Determination of capillary ab-
sorption

Part 6: Infrared analysis

Part 8: Determination of the conven-
tional dry material content

Part 10: Determination of water so-
luble chloride content

Part 11: Determination of air void cha-
racteristics in hardened concrete

Part 12: Determination of the alkali
content of admixtures

Part 13: Reference masonry mortar for
testing mortar admixtures

Part 14: Determination of the effect on
corrosion susceptibility of reinforcing steel
by potentiostatic electrochemical test.
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HAIIIOHAJIBHUM CTAHJIAPT YKPAIHHN

JNOBABKMU JJISA BETOHIB I BY AIBEJIbHUX PO3YHUHIB
MeTtoau BUIIPOOYBaHb
BusHauyeHHsI KOPO3iMHOI0 BIUIMBY XiMiYHMX 100aBOK HAa CTAJIEBY apMATYypPy NPH
NMOTEHWIOCTATUYHOMY €JIEKTPOXiMiYHOMY BHIIPOOYBaHHI
JOBABKMU JIJIA BETOHOB 11 CTPOUTEJIBHBIX PACTBOPOB
MeTobl HCIBITAaHU I
OnpeneneHne KOPPO3UOHHOTO BIUSHUAS XUMUYECKHUX JOOABOK Ha CTAJIbHYIO apMarTypy
IIpHU MOTCHOHNOCTATHYCCKOM JJICKTPOXUMHUYCCKOM HCIIBITAHUHA
ADMIXTURES FOR CONCRETES AND BUILDING MORTARS.
Test methods.
Determination of the effect on corrosion susceptibility of reinforcing steel by
potentiostatic electro-chemical test

1 COEPA 3ACTOCYBAHHA

[le#n crangapT BCTAaHOBIIIOE METOJ BHU-
npoOyBaHHS JUIsi BU3HAYEHHS BIUIMBY JO-
0aBKHM Ha KOpO3II0 CTAJIEBOIO CTPUXKHS, 3a-
HYpEHOro y OyiBENIbHUI/IIEMEHTHUHN 1H'€-
KI[IHHUA po3uuHU (Hasi - OyAiBENIbHY CY-
MIll), SIKMM Yy €JNEeKTPOXIMIYHIM €MKOCTI
M1JAK0Th i1 T1BUIIEHOTO TOTCHITIATY.

Meton Moxke OYyTH 3aCTOCOBaHUH ISt
BU3HAYEHHSI KOPO31MHOTO BIUIUBY J00aBOK
Ha CTaJeBy apMaTypy, KpiM MOMEepeaHbO
HanpyKEHO1 apMaTypH.

Ile cTocyeThcs Bcix q00aBOK nisi Oe-
TOHY, Oy/1BEIBHOTO PO3UHMHY Ta LIEMEHTHO-
ro 1H'€KLUIMHOrO PO3YMHY, KI KOHTAKTYIOTh
13 CTAJICBOIO apMaTyporo.

Hpumitka 1. Ileit meron BumpoOy-
BaHHS HE 3aCTOCOBYIOTH ISl OLIIHKH KOPO-
31ifHO1 11 J00AaBOK MpH 3aCTOCYBaHH1 BHCO-
KOMIITHOT MOTIepeIHRO HATIPYKEHO1 CTaJIi.

Ipumitka 2. Ileit mMerox BUNPOOY-
BaHHS HE BUKOPUCTOBYIOTH JJISI OILIHFOBAH-
H e(PEKTUBHOCTI I00AaBOK, BU3HAYCHUX SK
1HT101TOpH KOPO3ii.

IMpumitka 3. Bumoru mono BMicTy B
no0aBKax 10HIB XJOPUAY BCTAHOBJICHI B
okpemux crangaptax cepii EN 934,

Yuunwuii Big 2013-01-01
1 SCOPE

This European Standard defines: A test
method for determining the influence of an
admixture on the corrosion of a steel bar
embedded in a mortar sample held at an in-
creased potential in an electrochemical cell.

The method can be used to determine
the harm-lessness of admixtures with regard
to corrosion of reinforcing but not stressed
steel. It applies to all admixtures for con-
crete, mortar and grout in contact with rein-
forcing steel.

Note 1. This test method does not ap-
ply to assessing corrosion behaviour of ad-
mixtures when used with high tensile steel.

Note 2. This test method does not as-
sess the efficacy of admixtures defined as
corrosion inhibitors.

Note 3. The quantity of chloride ion
present in admixtures is covered by a sepa-
rate requirement in the relevant parts of the
EN 934 series.
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2 HOPMATHUBHI IIOCUJIAHHA

HactymHi nokymeHTH € OOOB'SI3KOBHMU
TIPY 3aCTOCYBaHHI IIbOTO AOKyMeHTa. s na-
TOBAaHUX TIOCHJIaHb CJIiJ] BUKOPHUCTOBYBATH
JIUIIEe HaBeACHI BUAAHHS. /[ HegaTOBaHMX
MOCWIaHb ~ HEOOXIMHO  BHKOPHCTOBYBATH
OCTaHHE BHUJIAHHSA JOKYMEHTA, HA SIKUH € TI0-
CHJIAHHS, BKJTFOUHO 3 Oy/Ib-IKUMHU 3MIHAMHU.

EN 196-1, Metonu BunpoOyBaHHS
nemeHnTy Yactuna 1: BusHadeHHs MiITHOCTI

EN 197-1, Iementr. Yactuna 1.
Cknaj, TeXHIYHI YMOBHU Ta KpUTEpii Biamo-
BITHOCTI U1 3BUYAHUX [[EMEHTIB

3 CYTDHb BUIIPOBYBAHHA

[lin wac BuNpoOyBaHHS CTaJeBUN
CTPYIKEHb 3aHYPIOIOTH Y OY/IIBENIbHY CyMIII
3 100ABKOIO 1 YTPUMYIOTh MIPU MOCTIHHOMY
MOTEHIIAJl MIOJ0 EJIEKTPOaY IMOPIBHSIHHS.
Benuuuny noteHIiany npuiiMaroTh O1HM3b-
KOIO JI0 BHUIIOTO PIBHSA TAaCHBHOTO CTaHY
ctajii y 6eToHi 6e3 1o0aBku. byab-sikuit He-
raTUBHUN BIUIMB JOOABKU CIIOCTEPIraTu-
METbhCS HEraliHO, OCKIJIbKM MAaCUBHUM CTaH
3MIHIOBAaTUMEThLCS, TPU3BOJASAYUA A0 30UIb-
IIEHHSI aHOJTHOTO PO3YMHEHHS CTayl 1 Mij-
BUIIIEHHS KOPO3IMHUX CTPYMIB IIOAO iX KO-
HTPOJIBHOI BEJIMYUHU.

BunpoOyBasibHHI1 3pa30K, 1110 MICTUTh
100aBKy, TOPIBHIOIOTH 3 KOHTPOJIBHUM 3pa-
3KOM 0e3 J00aBKHu, OO OI[IHWTH BILJINUB
100aBKM Ha TIPOILIEC KOPO3Ii.

4 ObJIAIHAHHA, MATEPIAJIN
TA 3PA3KHU JISA BUITPOBYBAHHA

4.1 O6s1aqHAHHA Ta MaTepiaIu

4.1.1 Enekmpoou

4.1.1.1 PobGouuii enexkTpoj: TIaJAKUN
apMaTypHUN CTpKEHb 0€3 BUIWMHUX TIOJI-
psanuH a00 KOpo3ii 3 HU3BKOBYTJIEIEBOI
M'AKOi cTam (BMICT KapOOHY MEHIIE HIXK
0,4 %, rpaHuIls MIITHOCTI MIPU PO3TATY CTa-
mi Oimeme HbK 300 MIla), wHanpuknan,
S235JRGI1 3rimro 3 EN 10025-1 i EN
10025-2. PobGouwnii enexTpoi UMIIHIPUY-
HUH, giametpom (7+1) MM, TOBKUHOIO KOH-
TakTy 3 OyHIBEIbHOIO CYMIIIIIO Oliblie
HiK 65 MM (prucyHOK 1).

2 NORMATIVE REFERENCES

The following referenced documents
are indispensable for the application of this
document. For dated references, only the
edition cited applies. For undated references,
the latest edition of the referenced document
(including any amendments) applies.

EN 196-1, Methods of testing cement -
Part 1: Determination of strength

EN 197-1, Cement - Part 1: Composi-
tion, specifications and conformity criteria
for common cements

3 TEST PRINCIPLE

During the test, a steel bar, embedded
in a cement mortar containing the admix-
ture, is maintained at a constant potential
relative to a reference electrode. The poten-
tial chosen is close to the higher level of the
passive state for steel in plain concrete. Any
detrimental effect from the addition of the
admixture will be immediately obvious as
the passive state will change, leading to in-
creased anodic dissolution rates and corro-
sion currents above those of the control.

The test specimen containing the ad-
mixture, is compared with a control speci-
men without admixture, to assess the effect
that the admixture has on the corrosion
process.

4 EQUIPMENT, MATERIALS
AND TEST SPECIMENS

4.1 Equipment and materials

4.1.1 Electrodes

4.1.1.1 Working electrode: comprising
a smooth bar, without visible scratches or
corrosion, of low carbon mild steel (carbon
less than 0,4 %, steel tensile strength > 300
MPa), e.g. S235JRG1 to EN 10025-1 and
10025-2. The working electrode is cylin-
drical, (7£1) mm in diameter and the length
in contact with mortar is > 65 mm (see Fig-
ure 1).



HaunionaabHa mpuMiTKa

CTOCOBHO  KOHCTPYKIIi  €JIeKTPO/IiB
II0JI0 METO/IB BU3HAYCHHS KOPO31HHOT
CTIHKOCTI OETOHHHMX 1 3aJ1i300€TOHHUX
KOHCTPYKIINA B YKpaiHi YMHHUN HAIlio-
HanpHuii crangapt JCTY b B 2.6-
181:2011 "3axuct OGeTOHHUX 1 3aii30-
OCTOHHMX KOHCTPYKIIA BiJ KOpO3ii.

Meronun BUIIPOOYBaHb" (TOoCT
31383:2008, NEQ)
Poamipu y minimerpax
3
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Dimension millimeters

=65

flozHaku:

1 — pofounia enekTpos,
2 — BynisensHa cymiw,
3 — enoxcugHe abo exsiBaneHTHe HOMY NOKPUTTS;
4 —- daHepHa, nnacrMacosa abo ctanesa dopma

PucyHnok 1 — Po3zmipu 3paszka

4.1.1.2 Enextpon TOpIBHSHHA: HACH-
YeHUN KaJOMEJIbHUN eNeKTpoja, CpiOHmid /
XJIOPCPiOHUN 200 PTYTHHM / OKHUCHIHOPTY-
THUU €JIEKTPO/I.

4.1.1.3 JlonoMixkHUM €JIEKTPOJI: TIia-
TUHOBUU €JCKTPOJ a00 EJIEKTPOJ 3 TOHKHX
JIMCTIB HEPKABIIOYOI CTajl, HAIPUKIIAJ, TH-
my X2GNi 19-11 3rigno 3 EN 10088-1, 3a-
HYpEeHUW B EJCKTPOJIT Ha JOBXKHHY, SKa
JIOPIBHIOE JIOBXKHHI PpOOOYOro eJIeKTpoja,
o nepedyBae y KOHTAKTI 3 OyAiBEITbHOIO
CYMIIIIIIO.

1 — Working electrode;

2 — Mortar;

3 ~ Epoxy or equivalent coating;

4 - Cardboard, plastic or steel mould

Figure 1 — Dimension of specimen

4.1.1.2 Reference electrode: saturated
calomel electrode, silver/silver chloride
electrode or mercury/mercuric oxide elec-
trode.

4.1.1.3 Counter electrode: platinum
electrode or a thin sheet of stainless steel
e.g. EN 10088-1 type X2GNi 19-11 with a
submerged length equal to the length of the
working electrode in contact with the mor-
tar.
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4.1.2 KonmponvHna oyoieenvna cymiui
Ckrnasi KOHTPOJIBHOI OYJIBEIBHOI CY-
minn moBuHeH BiamoBigatu EN 196-1. Ile-
MeHT noBuHeH Oyt CEM 1 BigmoBigHO 10
EN 197-1 3 Bmictom C3A menme Hix 3,0
%, Boga Mae OyTH AMCTUIIBLOBAHA, a BOJO-
neMeHTHe BigHomeHHs mae ckiagatu 0,50.
HanionajibHe nmosicHeHHsI
Bignosigao mo monoxens JACTY b B.2.7-
46:2010 Bmict C3A moxe cknanatu 1o 8,0 %
[TpuroTtyBanHs Oy/iBeIBHOI CyMIII MMO-
BuHHO BigmoBigatd EN 196-1. Jlig xoxxHOrO
BUTIPOOYBaHHS TOTYIOTh JIBa 3aMIITyBaHHS:
KOHTpOJIbHA OyJiBeNIbHA CyMill 0e3 Jo0aBKU
1 BUNpoOyBajbHa Oy/iBelbHA CyMIlI 3 100a-
BKOIO Y MakCHUMaJIbHO PEKOMEH/IOBaHIN Ki-
JBKOCTI. ByiBeNbH1 CyMiIlIi CJliJi BUTOTOBJISI-
TH 3 MaTepiaiiB OJHIET MapTii. Ko BUIpo-
OOBYIOTH PiIKY 100aBKYy, ii J0JaI0Th 10 BOAU
3aMIlTyBaHHSl OYHIBEJILHOI CyMillll, a Kilb-
KICTh BOJIM 3aMillTyBaHHS 3MEHIIYIOTh Ha Ki-
JBKICTh BOJU Y A00aBIll. SIKIO BUIIPOOOBY-
I0Th TIOPOIIKOMNOIOHY/TPaHyIbOBaHY J100a-
BKY, ii JI0Aal0Th 10 MICKY JUIsl BUITPOOYBaIb-
HO1 OYy/IBEJIbHOT CyMIILIL.
HanionayibHe MOSICHEHHS
[Tpu BUIIPOOYBaHHI MOPOIIKOIO/110-
HOT/TpaHyJIbOBAHOI I00AaBKH ii MOYKHA TIOTIE-
PEIHBO PO3YMHHUTH Y BOAI 1 IOAATH 0 BOIH
3aMilyBaHHS OyHiBEJNBHOI CyMIIl 3a TeX-
HOJIOT1€10 BUMPOOYBaHHS PIJIKO1 T00aBKH
IMpumirka. Y Aedkux BUMAAKAX BaXK-
KO OTpUMATH OJHOPIAHUMI, MOBHICTIO YIII-
JBHEHUH 3pa3oK 3 OyAiBeNbHOI CyMilll Npu
BUKOPUCTaHHI A00aBKHM y ii MakCUMaJbHIN
KUIBKOCT1 y BU3HAYEHHX YMOBax BHUIPOOY-
BaHHs. HeoOXi1HO yHUKATH po3IapyBaHHS,
HAJMIPHOTO YIOBUIBHEHHSI TYy>KaBJICHHS,
BTATYBAHHS TOBITPS ab00 HEIOCTATHHOTO
VIIUTBHEHHS BHACIIIOK PAHHBOTO 3aTy>KaB-
JICHHS, OCKITBKH BOHHM MOXYTh BILTUBATH
Ha pe3yJbTaTh BUMPOOYBaHHI. Y TaKHUX
BUIAJIKaX 3MIHIOIOTH MPOLEC MEepeMIlTy-
BaHHsI, TEMIIEPATypy BUTPUMYBaAHHS a00

4.1.2 Reference mortar

The composition of the reference mor-
tar shall conform to EN 196-1. The cement
shall be a CEM | in accordance with EN
197-1 and CsA content < 3.0 %; water shall
be de-ionized and the water/cement ratio
shall be 0.50.

Preparation of the mortar shall be in
accordance with EN 196-1. For each test,
two mixes are prepared: a reference control
mortar, without admixture, and a reference
test mortar which contains the admixture or
admixture constituent being tested at the
maximum recommended dose. All mortar is
made using materials from the same deli-
very. If a liquid admixture is being tested, it
Is added to the mixing water of the test
mortar and the amount of mixing water is
decreased by the water content of the ad-
mixture. If a powder/ granulated admixture
Is being tested it is added to the sand for the
test mortar.

Note. In some cases it may be difficult
to obtain a dense, uniform and fully com-
pacted mortar specimen when using the
admixture at its maximum recommended
dose under the specified test conditions.
Segregation, excessive retardation, air en-
trainment or poor compaction due to early
stiffening all have to be avoided as they
may affect the test result. In such cases,
modifications to the mixing and test proce-
dures such as test and/or curing temperature
or time/method of filling the mould should
be agreed with the manufacturer and rec-
orded in the test report. In exceptional



TPUBAJTICTH/TEXHOJIOT1I0 3alIOBHEHHS (hOpMHU
CYMIIIIIIO, 10 Ma€ OyTU TMOTOKEHO 3 BH-
POOHHMKOM JTOOABKH 1 3aHECEHO JI0 ITPOTOKO-
7y BUNIPOOYBaHHS. Y BUHSATKOBUX BUIAIKAX
npu BUIPOOYBaHHI JO0OABOK, KI CIIOBLIb-
HIOIOTh TBEPIHCHHS, MOXe OyTH moTpiOHE
30UTBIICHHS TEMIIEPATYPH CyMIIII.

[Tpu BunpoOyBaHHI 100aBOK ISl MIPH-
CKOpPEHHS TBEpAHCHHS HaOpU3K-OCTOHY
cmig npuitmaTta B/L] = 0,55, oxonomxkyBaTu
CKJIaJIoB1 OyaiBenbpHOI cymiii 10 (5£1) °C 1
nonaBatu 100aBKy 3a 15 ¢ 10 3aKiHYEHHS
nepeMIlyBaHHS.

413 @opmu

®dopmu, 110 BUKOPUCTOBYIOTH MPH BH-
TOTOBJICHHI KOHKPETHOTO KOMIUIEKTY 3pa3KiB
(KOHTPOJIBHUX 1 BUIPOOYBAILHUX ), BUTOTOB-
JSI0TH 3 haHepu, rIacTMacu abo cTalil, BOHU
MaroTh OyTH IJEHTUYHMMHU 33 BHYTPIIIHIMU
po3mipamu. [Ipuknaa KoHCTpyKIii popmu, ii
PO3MipH HaBEJIEHO Ha PUCYHKY 1.

4.14 Cknao enekmponimy

B sKOCTI €neKTpoJiiTy B €MKOCTI JJist
BUINPOOYBaHb CJIiJ] BAKOPUCTOBYBATU HACHU-
YEeHUN PO3YUH TIIPOKCUIY KaJbIIIO0 3a Te-
mrepatypu (20+£2) °C. EnextposniT moBu-
HeH OyTH MPUTOTOBAHUU 3 TIAPOKCUAY Ka-
JIBIIIO aHAJITUYHOI YUCTOTH 1 JUCTHIHLOBA-
HOI BOJU.

HanionanbHa npumiTka
JuctunpoBana Boaa - 3rigao 3 'OCT 6709-
72, ICTY 1SO 3696-2003

4.1.5 Kono nonapuzauii

Jlo xoma mosnspu3ariii BXOJIsTh:

- TOTEHINOCTAT I MIATPUMYBaHHS
MOTEHIIAly MDK pPOOOYHMM eJEKTPOIOM 1
eJIEKTPOIOM TIopiBHSAHHS Ha piBHI (+500+5)
MBygg . [loTeHiiocTaT 3abe3neuye MmocTii-
HY Hampyry MiK poOOYHMM €JIEKTPOJOM 1
JIOTIOMDKHUM €JIEKTPOJIOM IIIOJI0 €IEKTPOIa
nopiBHsSHHSA. [loTeHIiocTaT MOBMHEH MAaTH
MminiManbHuH omip 100 Owm;

aMIepMeTp 3 TOYHICTIO BUMIPIOBaHb
He Oumpmre Hixk 0,1 MKA 1711 BUMIpIOBaHHS
3MIHM CHJIK CTPYMY MIK POOOUYUM EJeKT-
POJIOM 1 JOTIOMIXHHUM eNieKTpoaoMm. Jiama-
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cases, when testing retarding admixtures it
may be necessary to increase the mix and
curing temperature.

When testing set accelerating admix-
tures for sprayed concrete use a w/c = 0.55,
cool the constituents to (5+1) °C and add
the admixture 15 s before the end of mix-

ing.

4.1.3 Moulds

Moulds used in the preparation of a
particular set of specimens (control and
test) shall be made from cardboard, plastic
or steel and essentially identical in internal
dimensions. A suitable arrangement, includ-
ing the dimensional requirement, is shown
in Figure 1.

4.1.4  Test cell solution

The electrolyte of the cell shall be a
saturated calcium hydroxide solution at a
temperature of (20 + 2) °C. The electrolyte
shall be made from analytical grade calcium
hydroxide in deionised water.

4.1.5 Polarisation circuit

The polarisation circuit includes:

- potentiostat to apply a potential be-
tween the working electrode and the refer-
ence electrode, maintained at (+500+5)
mVnwe . The potentiostat provides a con-
stant voltage between the working electrode
and the counter electrode relative to the ref-
erence electrode. The potentiostat should
have a minimum impedance of 100 MQ.

ammeter, with an accuracy < 0,1 pA,
to measure changes in the current between
the working electrode and the counter elec-
trode. The range of the amme-
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30H BHUMIPIOBaHHS aMmIepMeTpa MOBUHEH
oytu Mk 0 MKA 1 x MKA, e x = 100, nom-
HOKCHMI Ha BEJIMYMHY IUIONI HE3aXHIlle-
HOI MOBEPXHI POOOYOro €JIEKTPoa Y KBaJI-
paTHUX CAaHTHUMETpPaX.

4.2 IligroroBjieHHs 3pa3KiB 10 BU-
NpoO0yBaHHs

4.2.1 3azanvhi nonosricenus

[lepen BUTOTOBICHHSM 3pa3KiB YcCi
MaTepianu Tpeba BUTPUMYBATH 3a TEMIIE-
parypu (20+2) °C.

Ipumitka. BianoBigHo 10 NMPUMITKA
B 4.1.2 B mpolieci BUTpUMYBaHHS MOXe Oy-
TH HeoOXiJHa IHIA TeMIeparypa, SKIIO
7100aBKy BHUIPOOOBYIOTh Y MaKCHUMAaJIbHO
PEKOMEHI0BaHIM KiJTbKOCTI.

4.2.2 Iliocomosnennsa pooouozo ene-
Kmpooa

VYei craneBi ctpuxHi (poOoyi €IeKT-
poJn), IKI BUKOPUCTOBYIOTh Y Tii UM IHILIN
cepii BUNpoOyBaHb, MOBUHHI MAaTH OJHAKO-
By Temmeparypy. llepen BHUTOTOBICHHSIM
apMOBAaHOTrO 3pa3ka 3 OyAIBEIbHOI CyMmilIl
HEOOX1JHO 3aYMCTUTH MTOBEPXHIO pOOOUOTO
EJIEKTPOJIa Pa3oM 3 TOPIIMU HAKIAYHUM
narnepom 3epHucTtictio 400, a mOTIM 3HEXKU-
PUTH alleTOHOM a0o0 THIIUM MPUAATHUM PO-
3urMHHUKOM. [liciis 3HEXKMPEHHS CTPUXKHS 3
HHUM HEOOXIJTHO MpAIfOBaTH TIIbKH Y 3aXH-
CHUX pyKaBu4kax. HeraitHo micnst ouu-
HICHHS 1 3HEKUPEHHS CIiJI BKPUTH KOXEH
poOOUnii €NeKTPO]] ETMOKCUIHOK CMOJIOI)
Ha JOBXHUHY Npuosn3Ho 40 MM, 30kpema 20
MM BiJi BEPXHbOI MOBEPXHI 3pa3ka, 3 SIKOI
BHUCTYIIA€ CTPWKEHB (PUCYHOK 1).

HeoOxigHo 3amipsitu 3 TouHicTiO 1,0
MM 1 0,1 MM BIATIOBITHO JOBXUHY 1 AlaMeTp
HEBKPHUTOI CMOJIOIO YaCTUHU EJIEKTPOa, sIKa
Mae OyTH 3aHypeHa y OyAiBeJIbHY CyMIILL.

Ipumirka 1. fAxmo poOounii enexT-
PO HE 3aHYpeHO y OyJiBelbHY CyMilll He-
raifHO MICNISI OYMIIEHHS 1 TOKPHUTTS, HOTO
30epiraloTb B €KCHKATOpl 3a BIHOCHOI BO-
norocti MeHe Hik 30 %. SAkmo noBepxHs
eJIEKTPOJIa CTajla OKMCHEHOI0, MOTO CIIiJ TO-
BTOPHO OYUCTUTH NIEPE]] BUKOPUCTAHHSM.

ter should be between 0 pA and X uA where
x = 100 times exposed surface of the work-
ing electrode in cm?.

4.2 Preparation of test specimens

4.2.7 General
Condition all the materials at (20 + 2)
°C before preparing the specimens.

Note. Following the note in 4.1.2 a
different conditioning temperature may be
necessary when some admixtures are tested
at their maximum recommended dose.

4.2.2 Preparation of the working
electrode

All steel bar working electrodes used
in a particular set of tests shall be from the
same heat. Before making the reinforced
mortar specimen, clean the working elec-
trode using metallographic emery paper,
grade 400 and then degrease with acetone
or other suitable solvent. Handle the bars
(working electrodes) with gloved hands on-
ly from this point in the procedure. Imme-
diately after cleaning, coat each working
electrode with an appropriate epoxy resin
for a length of approximately 40 mm cen-
tred about the point where it emerges from
the mortar (see Figure 1).

Measure the length and diameter of the
uncoated part of the electrode to be encased
in mortar to the nearest 1.0 mm and 0.1 mm
respectively.

Note 1. If the working electrode is not
incorporated in mortar immediately after
cleaning and coating, store it in a desiccator
at a relative humidity < 30 %. If the surface
has become tarnished it should be cleaned
again before use.



Ipumitka 2. IHIII TOKPUTTS MOXHA
BUKOPUCTOBYBaTH  3aMICTh  €MOKCHUJIHOT
CMOJIH, SIKIIO Oy/e JOBEACHO, 110 BOHU J1a-
I0Th €KBIBAJICHTHI pe3yJIbTaTH.

4.2.3 Buzomoenenna 3paskie 3 0yoi-
8€/1bHOT cymiuti

BurotoBuTtu 1o Tpu momiOHUX 3pa3Ku
3 KOKHOI OyAiBenbHOI cymimi. Po3mictutu
poOounii enekTpoa y LeHTpi (opMHU Tak,
100 YacTHHA CTPUKHS, 110 HE BKPHUTA €MO-
KCHUJIHOIO CMOJIOIO, 3aJIMIINIIACh HE3aHype-
HOIO Y PO3UMH Ha rimouny (20+5) MM, 3a-
no0irarouu Mpu IbOMY 3CYBaHHIO CTPUKHS
IPOTATOM 3alOBHEHHS, YIIUIbHEHHS Ta Tie-
peOyBaHHs OyaiBEIBHOI CyMillll y TIaCTHY-
HOMY CTaH1. 3aroBHIOBAaTH (GOPMHU 1 YIIIJIb-
HIOBaTH HEOOXIJTHO Tak, o0 3a0e3neunuT
MOBHE YIIUIbHEHHS 0€3 po3liapyBaHHS.
Sxmo OyaiBelbHAa CyMIII YU[IJIbHEHA HE
MOBHICTIO a00 CIIPUYMHEHO ii po3IIapyBaH-
HS, 11€ MOKE MPHU3BECTU 10 KOPO3ii 1 3yMo-
BUTH BUINPOOYBaHHS HEOIMCHUM. Y TaKHX
BUIIQJIKaX BUIPOOYBaHHS HEOOXITHO MO-
BTOPUTH 31 3MIHOIO YMOB BHUIIPOOYBaHHS,
K 1€ TPONOHY€EThCs y pumiTii 4.1.2.

IMpumitka. Pobounit enexrpon moxe
Oytu po3MiiieHo y Qopmi micns ii 3amoB-
HEHHs1 OyMiBEIHHOIO CYMIIIIIIO 332 YMOBH
1loro po3TalryBaHHs y HEHTpi ¢popMHu Ta 3a-
Oe3reyeHHs] MOBHOTO KOHTAKTy OYy/iBelb-
HOT CYMIIII 13 CTPUYKHEM.

[Ticyist BUTOTOBJIGHHS 1 10 po3nanyO-
JIEHHS 3pa3Ku 30epirarTh 3a TeMIlepaTypu
(20+2) °C Ta BiAHOCHOI BOJIOTOCTI HE MEH-
e Hixk 95 % npoTsirom 24 roa. SAxuio 3pa-
3KA HE 3aTBEPAHYIM MpOTAroM 24 rox, ix
Tpeba po3maayOuTH TICIs 3aTBEPIHEHHS,
3amucaTy TEPMIiH TBEPAIHHS O MPOTOKOIY
BUIIPOOYBAHHS.

S BUITPOBYBAHHA

5.1 IligroroBjeHHs AJI BUIIPOOY-
BaHHA

[Ticnst po3nanyOnieHHsI 3pa3oK Po3Mi-
IIYIOTh BEPTUKAIBHO Y BUIPOOYBaNbHIN
€MKOCTI, 3aII0BHIOIOTh EMKICTb €JIEKTPOJIi-
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Note 2. Other coatings can be used in

place of epoxy resin if they can be shown to
give equivalent results.

4.2.3 Preparation of the mortar
specimens

Prepare three similar specimens from
each mortar mix. Place the working elec-
trode centrally in the mould so that the mor-
tar cover to the embedded part without
coating is (20£5) mm and secure it to pre-
vent movement during filling, compaction
and whilst the mortar remains in the plastic
state. Fill the moulds and compact to ensure
complete compaction without segregation.
If the mortar is not fully compacted or is
subject to segregation, this can induce cor-
rosion and invalidate the test. In such cases
the test shall be repeated, if necessary with
a change to the test conditions as suggested
in the note in 4.1.2.

Note. The working electrode may be
placed in the mould after filling, provided it
can be centrally located and full contact be-
tween the mortar and the bar achieved.

After preparation store the specimens
at (20+2) °C and > 95 % RH for 24 h prior
to demoulding. If the specimens do not har-
den in 24 h, demould after hardening and
record the age for inclusion in the test re-
port.

5 TESTING
5.1 Preparation for testing

After demoulding place the specimen
vertically into a test cell, fill with the test
cell solution (clause 4.1.4), to within 10 mm
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toM (3rigHo 3 4.1.4) Ha piBHi 10 MM HUXK4e
MOBEPXHI MUIIHAPA 3 OyAIBEIbHOI CyMilIl 1
3aMMIIaloTh Ha 24 roja 3a TeMmIiiepaTypu
(20+£2) °C. He cnixg nomyckaTH KOHTaKTy
BOZM a00 EJIEKTPOJITY 3 BEPXHBOIO TMOBEP-
XHEI0 3pa3ka y Oynb-sKuil Jac, 1HaKIie BO-
Jora HaBKOJIO 3aHYPEHOTO CTPHKHS MOXKE
MPU3BECTH 0 MOMIJIOK Y pe3yibTaTi BH-
poOyBaHHS.

5.2 IlpoBeneHHsi BUIPOOYBaHHS

[Ticnst 24 ro BUTPUMYBAHHS PETEIHHO
OUMCTUTH BUCTYMAIOYU KiHEIb poOOYOro
CJIEKTPOJIa, MIIKIIOUYATA POOOYUN EJIeKT-
PO, CIEKTPOJ MOPIBHSHHS 1 JIOMOMIKHUM
€JIEKTPOJ 10 MOJISPU3ALINHOTO KOJa, fK
MoKazaHo Ha pucyHky 2. CiijJi miiBUIIyBa-
TH BUXIJHY HAmNpyry MOTEHI[IOCTaTa, JTOKU
MOTEHIIAJI poOOYOro ejaeKkTpoaa y MOpiB-
HSIHHI 13 CTaHJIapTHUM BOJHEBHUM EJIEKTPO-
oM pocsrHe (+50015) mMBygg. IlinTpumy-
BaTH IIEH ITOTEHINAJ HEOOX1IHO IIOHaiiMe-
Hiie 24 roxa, Oe3nepepBHO 3aMUCYIOYU Be-
JUYUHY CTPyMY MK pOOOYHMM Ta JTOHMOMIiX-
HUM €JIEKTPOJIaMHU.

YTpumyBaTH BEPXHIO YaCTUHY BHUIIPO-
OyBaJIbHOTO 3pa3ka CyXO, OCKIJIbKH KOH-
TaKT 3 BOJOI a00 BUIPOOYBAJIBHUM PO3-
YHHOM MO’KE€ MPU3BECTU 10 NOMMIIOK Y pe-
3yJbTaTi BUMIPOOYBaHHS.

[Ticns 3akiHueHHs 24 ToJ1 BUMNpPOOYBa-
JBLHOTO TEePIoAY po3jaMaTu BUMPOOYBaIbHI
3pa3Kud 1 MepeBIpUTH poOoUl ENEeKTPOIU
1[0JI0 HAsIBHOCT1 KOpPO31i Ha MeX1 po3iama-
HOTO 3aXMCHOTO MOKPUTTS. SIKIIO BUsBIIEHA
KOHTAaKTHa KOpO3is, HEOOX1HO 3a0paKyBa-
TA 3pa3Kd 1 MOBTOPUTU BUIPOOYBAHHS.
S0 xkopo3ii HeMae, Ciif IePeBIPUTH TIO-
BEPXHIO po00OYOro eneKkTpoja, sika Oyna y
KOHTaKTl 3 OyAiBEeJIbHOIO CyMIIIIIO. K10
€ JOKa3u TOro, 110 KOPO3is CTanacs BHACII-
JIOK HAasIBHOCTI TIOPOKHHH, CHPUYUHEHUX
HEJIOCTATHIM YIIIJILHEHHAM abo 4epe3 po-
31IapOBYBaHHS, HEOOXINHO 3pa3ku 3abpa-
KyBaTH 1 MOBTOPUTU BUNPOOYBaHHS. 3poO-
outu dororpadiro Oynb-sIKOTO BUAY KOPO-
3ii.

of the top of the mortar cylinder, and leave
for 24 h at (20£2) °C. Do not allow water or
the test cell solution to come into contact
with the top surface of the specimen at any
time as moisture around the embedded bar
may lead to errors in the test.

5.2 Test procedure

After the 24 h equilibration period,
thoroughly clean the exposed end of the
working electrode then connect the working
electrode, reference electrode and the coun-
ter electrode to the polarisation circuit as
shown in Figure 2. Raise the output of the
potentiostat, until the working electrode po-
tential, referred to the normal hydrogen ref-
erence electrode, reaches (+500£5) MV yue.
Maintain this potential for at least 24 h
whilst continuously recording the current
between the working electrode and the
counter electrode.

Keep the top of the test specimen dry
as contact with water or the test cell solu-
tion can lead to errors in the test result.

After completing the 24 h test period,
break open the test specimens and examine
the working electrodes for crevice corrosion
at the boundary of the protective coating. If
evidence of crevice corrosion is found dis-
card the specimens and repeat the test. If
there is no crevice corrosion examine the
surface of the working electrode which was
in contact with the mortar. If there is evi-
dence that corrosion has occurred as a result
of voids caused by poor compaction or due
to segregation, discard the specimens and
repeat the test. Take photographic records
of any corrosion.
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MNozHaku:

1 — amnepmeaTp;

2 — noTeHujoCTaT;

3 — QONOMbKHWIA @AeKTPoR;
4 — eneKTpol NOPIBHAHKSA,
5 — enexrponit;

6 — poBounii enexTpog

PucyHok 2 — Cxema postawyBaHHA enemeHTiB ¥

E£MKOCTi Anst sMnpodyBaHHA

5.3 Pe3ybTaT BUNIPOOYBaHHSA

JJ1st KO’KHOTO BUNPOOYBAIBLHOTO 3pas3-
Ka OOYHCIIUTH TUIONTYy TOBEPXHI poOOUYOTO
eJeKTpoja, sika rnepedyBae y Oe3mocepes-
HbOMY KOHTAaKTI 3 OyAiBEIbHOIO CYMIIINIIO,
y TOMY YHCJII HIDKHBOTO KIHIIS CTPUIKHSL.

BuzHaunuTi BeMMIMHY MaKCHUMAaJIbHOTO
cTpyMy 3a nepion 24 rox (mix 1 rom i 24
rojJ), a TaKOXX PO3PaxyBaTh MaKCHUMAJIbHY
IYCTHHY CTPYMy B MKA/cM® 3 BUKOPHCTaH-
HsM 00YHMCIIEHOT TIJIONII CTAJIEBOI apMaTypu
(pobouoro enekTpoaa), sika mnepedyBae y
KOHTaKT1 3 Oy/1iBEJIbHOIO CYMIIIILIIO.

Key:

1 - Ammeter;

2 - Potentiostat;

3 — Counter electrode;

4 — Reference electrode;
5 — Electrolyte;

& — Working electrode

Figure 2 - Test cell layout

5.3 Test result

For each test specimen, calculate the
surface area of the working electrode which
Is in direct contact with the mortar includ-
ing the end section.

Read off the maximum current be-
tween 1 h and 24 h, and calculate the max-
imum current density as pA/cm?® using the
calculated area of the rebar (working elec-
trode) in contact with mortar.
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6 IIPOTOKOJI BUIIPOBYBAHHA

[Ipotokon BuUMpPOOYBaHHS ITOBUHEH
MICTHUTH:

- JeTanbHy 1H(OpMaIio M0A0 CKia-
ay OyaiBeNbHOI CyMimIl JUisi BUMIPOOYBasb-
HUX 1 KOHTPOJIBHUX 3Pa3KiB;

- Ha3By J00aBKM a00 CKIIAJIOBUX JIO-
0aBKH 1 KIJIbKICTB;

- JIeTalli MPOIECYy BUTPUMYBAHHS IS
KOYKHOTO 3pa3Ka (1M1 yac TBEPAiHHS);

- THI JONMOMDKHOTO €JIEKTPO/Ia;

- IS KOYKHOTO 3pa3Ka:

IJIONIY HE3aXHUIIEHOI MOBEPXHI pobOo-
9Oro eJIeKTPO/a;

MaKCUMaJlbHy TYCTHHY CTPyMy VY
MKA/cM® Ha TIOBEpPXHI pOGOUOro eIeKTPO/a,
sika BUHUKae MK 1 roj 1 24 ron;

JiarpaMy 3aJIeKHOCTI TYCTHHH CTPYMY
BiJI Hacy;

pe3yibTaTH  BI3YaJbHOTO  OTJISIAY
BKJIFOYHO 3 Oynb-akuMu GoTorpadisiMu Ko-
pO3ii 1 MATBEPKCHHSAM BIJICYTHOCT1 KOJI-
HUX BHJIIB KOPO31i, sIKI MOTJIM O BUHUKHYTH
gyepe3 Takl HENOJIKH, SK HEAOCTATHE YIIi-
JbHEHHs a00 po3lIapyBaHHS y BUIPOOYBa-
JHLHOMY 3pa3Ky.
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6 TEST REPORT
The test report shall include:

- full details of the composition of the
mortar used for reference control and refer-
ence test specimens;

- admixture or constituent and do-
sage;

- details of the curing process for
each specimen;

- type of counter electrode;

- for each specimen:

- exposed surface of the working elec-
trode;

- maximum current density as pA/cm®
of working electrode surface occurring be-
tween 1 h and 24 h;

- plot of current density versus time;

- visual inspection including any pho-
tographs of corrosion and confirmation that
there is no crevice or other corrosion arising
from deficiencies, such as poor compaction
or segregation in the test specimen.
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Kox YKH/I 91.100.30

KuarwuoBi cioBa: apmarypa craneBa, 700aBKH 1Jig O€TOHIB 1 OyIBEIbHUX PO3YHMHIB, KO-
pO3isi, METOAM BUNIPOOYBaHb, MOTEHIIIOCTATHYHE EIEKTPOXIMIYHE BUIPOOYBAHHS
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