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Protokol No. 02/09-2018

celik takviyenin sulu ortamda korozyona karsi
kararliligi tizeri e laboratuvar ¢aligsmalari

Arastirma nesnesi:

Arastirmanin nesnesi, LLC "Saturn-R" Insaat Laboratuvar1 tarafindan saglanan ¢elik takviye
ornekleridir:

1. GOST 6727-80, Kalite Belgesi Ne0068966'ya gore "Betonarme striktiirler i¢in
soguk ¢ekilmis diisiik karbonlu gelik tel" gap 4 mm

Ornekler: 1.1-1.3.

2. Uriinler GOST 5781-82'ye gore 6-A240 St3sp, Kalite Sertifikas1 No7445;

Numuneler: 2.1-2.3.

3. GOST 52544-2006'ya gore 10-A500C iiriinler, Kalite Sertifikas: Ne8122.

Ornekler: 3.1-3.3.

Tiim gelik donat numuneleri 10 mm uzunlugunda silindirler halinde kesilmistir.

Testler dort farkli sulu ortamda gergeklestirilmistir:

Ortam Nel." Musluk suyu, pH orta - 7.

Ortam Ne2: Katki maddesi "Betomix-ITH Gel' TS 5745-047-0474088d-2013,
15.10.2018 tarihli N-.ROSS RU.SM40.H00274 uygunluk belgesi, Kalite sertifikas1 /2 2,
pH ortami - 9.9;

Orta Ne3: Portland ¢imentosu karisimi siif 42.5 normal sertlesme CEM | 42.5 N
GOST 31108-2016 (Parti No. 462) oraninda musluk suyu ile: 1/2.5, pH orta - 11.5;

Orta Ne4: Portland ¢imentosu karisimi sinif 42.5 normal sertlesme CEM 1 42.5 N GOST
31108- 2016 (Parti No. 462) ) oraninda musluk suyu ile: 1/2.5 ¢imento agirligina gore% | katki
maddesi "Betomix- ITH Gel" ilavesiyle, pH orta - 11.4.

Arastirmanin amaci:

Celik takviyenin korozyona karsi direng g¢alismasi. Korozyon GOST 9.908-85
"Korozyon ve yaslanmaya kars1 birlesik koruma sistemi ile tahmin edilmistir. Metaller ve
alagimlar. Korozyon ve korozyon direnci gostergelerinin belirlenmesi i¢in yontemler.".

Aragtirma 10 giin boyunca 7 numarali "ITC UB RAS" laboratuvarinda gergeklestirilmistir.

Arastirma sonuclar ve ol¢iim araclari:

Arastirma Ve 6l¢iim sonuglar1 Tablo 1'de gosterilmektedir.
Laboratuvar kontrolii i¢in kullanilan 6l¢iim cihazlar1 ve test ekipmanlarinin listesi Tablo
2'de verilmistir.



Tablo | - Aragtirma sonuglari ¢elik donati numuneleri kiitle degisimleri.

o Ortam Nel "Ortam_ Ne2 Ortam Ne3 Qrta N-4 (Portland
Tesg stiresi, Ornek (Musluk suyu). ( Beltlomlx:ITC (Portland ¢imentosu, musluk
in Kiitle degisimi Jelw).'Kptle ¢imentosu, suyu,
% ’ degisimi, % musluk suyu). "Betomix-1TH Gel").
Kiitle ((i;gisimi, Kiitle degisimi, %
0
I 2 3 4 5 6
11 0.01
1.2 0.01
1.3 0.01
2.1 *
2.2 0.01
2.3 0.01
3.1
3.2
3.3
1.1 0.03 0.01
1.2 0.02 0.01 0.01
1.3 0.03 0.01
2.1 0.01
2 2.2 0.02
2.3 0.02
3.1 0.01
3.2 0.01
33 0.01
1.1 0.06 0.01 0.01
1.2 0.06 0.01
13 0.0S 0.01 0.0)
2.1 0.04
3 2.2 0.05
2.3 0.05
3.1 0.01
3.2 0.02
3.3 0.02
1.1 0.07 0.02 0.01
12 0.08 0.01 0.01
1.3 0.08 0.0i 0.01
2.1 0.05
4 2.2 0.06
2.3 0.06 0.01
3.1 0.03
3.2 0.04
3.3 0.04
1.1 0.10 0.01 0.02 0.01
1.2 0.11 0.01 0.01 0.01
1.3 0.12 0.01 0.01
2.1 0.08
5 2.2 0.09
2.3 0.09 0.01 0.01
3.1 0.06
3.2 0.05
3.3 0.06




. Ortam As | Medium Ne2 Ortam MNe3 Orta No4 (Portland
Test siiresi, Ornek ("Betomix-1TC (Portland ¢imentosu, musluk
N rne (Musluk suyu). N '
Giin Kitle degisimi, | Cel)- Smif gimentosu, suyu,
% > | degisikligi, % musluk suyu). "Betomix-1TH Gel").
Kiitle %/eglglml, Kiitle degisimi, %
0
2 3 4 5 6
Ll 0.16 0.01 0.02 0.01
1.2 0.15 0.01 0.01 0.01
1.3 0.17 0.01 0.01
2.1 0.11 0.01 0.01
6 2.2 0.12 0.01
2.3 0.11 0.01
3.1 0.09
3.2 0.08
3.3 0.09
1.1 0.23 0.01 0.02 0.01
1.2 0.25 0.02 0.02 0.01
1.3 0.22 0.01 0.01
2.1 0.16 0.01 0.01
7 2.2 0.17 0.01
2.3 0.15 0.01
3.1 0.12
3.2 0.12
3.3 0.13 0.01
1.1 0.27 0.01 0.02 0.02
12 0.29 0.02 0.02 0.01
1.3 0.28 0.01 0.01
2.1 0.21 0.01 0.01
8 2.2 0.21
2.3 0.20 0.01 0.01
3.1 0.16 0.01
3.2 0.17 0.01
3.3 0.16 0.01
1.1 0.31 0.01 0.03 0.02
12 0.32 0.02 0.02 0.01
1.3 0.32 0.01 0.01
2.1 0.25 0.01 0.01
9 2.2 0.25
2.3 0.23 0.0J 0.01
3.1 0.20 0.01
3.2 0.20 0.01 0.01
3.3 0.19 0.01
1.1 0.32 0.01 0.03 0.02
1.2 0.33 0.02 0.02 0.01
1.3 0.35 0.01 0.01
2.1 0.26 0.01 0.01
10 2.2 0.26
2.3 0.25 0.01 0.01
3.1 0.21 0.01
3.2 0.22 0.01 0.01
3.3 0.21 0.01

-* Sifir veya sifira yakin kiitle degisimi




Tablo 2 - Laboratuvar kontrolii i¢in kullanilan 6l¢im cihazlari ve test ekipmanlarinin listesi

Olgiim cihazlarinm son Olgiim ci_hazlarmm dogrulamasin cihoaggrrﬁun
" dogrulamasina .(kallbrasyonur)q) ve test dogrulanmasinin
Ao | Olgtim cihazlarmn, (kalibrasyon) ve test ekipmaninin sertifikasyonunu (kalibrasyon) ve
- | test ve yardima ekipr)lllammn gergeklestiren kurulugun ads test ekipmaninin
ekipmanlarin adu. sertifikasvonuna iliskin (metrolojik sertifikasyon hakki igin sertifikalandiriima
belgenin a¥11, numarass1 ve akreditasyon sertifikasmnin sinin amacit ve
tarihi numarast) siklig1
: o . Numune agirlig
Labomtory elektronik| Dogrulama sertifikast . N
1| terazi VLTE-2100T 18.06.2018 tarihli FBU "Test-S.-Petersourg almakc Yalda 1
GOSSTANDART Federal biitce
kurumu "Penn Bolgesi Devlet ol
) | D o | g, 1509200 | i | SO
Versivon ’ do'rulam'a belaesi Test Metrolojisi- ABU "Perm CSM'
HI 98%09 & g akreditasyon sertifikasi K-
RA.RU.11249.

Arastirma sonuglari
Musluk suyunda (Orta Ne 1), korozyon tiim donati1 6rneklerinde aktifken, olusan
korozyon iiriinlerinin orani donati ¢apinin azalmasiyla artar ve %0,21-0,35 araligindadr.
Ortam Ne 2 (Katki maddesi "Betomix-ITH Gel"), Ortam A2 3 (Portland ¢imentosu,
musluk suyu), Ortam Me 4 (Portland ¢imentosu, musluk suyu, Betomix-ITH Gel) donati
korozyonu tespit edilmemistir. 9-12 pH degerinde ¢eligin pasiflesmesi gerceklesir.

Sonug:

Musluk suyunda (Ortam No 1), tiim donat: 6rneklerinde korozyon aktiftir. Ortam N- 2-
4'te donatida korozyon tespit edilmemistir. Uriiniin tanitimi
Beton ¢ozeltisine katilan "Betomix-1TH Gel", incelenen tiim donati markalari i¢in korozyon

surecini etkilemez.

Komisyon baskant:
Midir Yardimeist "ITC UB RAS"

Arastirma i¢in, profesor

Commission members:

Kidemli Arastirmaci, ES alaninda
Doktora Arastirmacisi, ES
alaninda Doktora Arastirmacisi,
CS alaninda Doktora Uyumluluk
sorumlusu

- V.A. Valtsifer

Aﬁcz'/) Yu.G. Tselishchev

oy —1.V. Valtsifer

% Q/ ‘N. B. Kondrashova
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‘/ ' K.O. Ukhin
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Protocol No. 02/09-2018
laboratory studies of the of steel reinforcement stability
to corrosion in aqueous media

Research object:

The object of research is steel reinforcement samples provided by the Construction
Laboratory of LLC «Saturn-R»:

1. «Cold-drawn low-carbon steel wire for reinforced concrete structures» diameter 4
mm, according to GOST 6727-80, Quality Document Ne0068966

Samples: 1.1-1.3.

2. Products 6-A240 St3sp according to GOST 5781-82, Quality Certificate No7445;

Samples: 2.1-2.3.

3. Products 10-A500C according to GOST 52544-2006, Quality Certificate No8122.

Samples: 3.1-3.3.

All samples of steel reinforcement were cut into cylinders 10 mm long.

Tests were carried out in four different aqueous media:

Medium Nel: Tap water, pH medium - 7.

Medium Ne2: Additive «Betomix-ITH Gel» TS 5745-047-04740886-2013, Certificate
of conformity NeROSS RU.SM40.H00274 dated 15.10.2018, Quality certificate Ne 2, pH
medium - 9.9;

Medium Ne3: Portland cement mix class 42.5 normal hardening CEM I 42.5 N GOST
31108-2016 (Batch No. 462) with tap water in the ratio: 1/2.5, pH medium - 11.5;

Medium Ne4: Portland cement mix class 42.5 normal hardening CEM 142.5 N GOST 31108-
2016 (Batch No. 462) ) with tap water in the ratio: 1/2.5 with the addition of 1% additive «Betomix-
ITH Gel» by the weight of cement, pH medium - 11 4.

Purpose of research:

Resistance study of steel reinforcement to the corrosion. Corrosion was estimated by
GOST 9.908-85 «Unified system of protection against corrosion and aging. Metals and alloys.
Methods for the determination of indicators of corrosion and corrosion resistance.».

The research was carried out in Laboratory Ne 7 «ITC UB RAS» for 10 days.

Research results and measuring instruments:

Research and measurements results are shown in table 1.
The list of measuring instruments and test equipment used for laboratory control is
given in Table 2.



Table 1 — Research results steel reinforcement samples mass changes.

. Medium Nel Med iunli Ne2 Medium No3 Medium Ned (Portland
Test period, Sample (Tap watelr) («Betomix-ITC (Portland cement, cemenlt, tap water,
Days Mass change ’% Gel»). Mass tap water). Mass «Betomix-ITH Gel»).
’ change, % change, % Mass change, %

1 2 3 4 5 6
1.1 0.01 - - -
1.2 0.01 - - -
1.3 0.01 - - -
2.1 -* - - -

1 2.2 0.01 - - -
23 0.01 - - -
3:l - - - -
3.2 - - - -
33 - - - -
1.1 0.03 - 0.01 -
1.2 0.02 0.01 0.01 -
1.3 0.03 - - 0.01
2.1 0.01 - - -

2 2.2 0.02 - - -
2.3 0.02 - - -
3.1 0.01 - - -
3.2 0.01 - - -
3.3 0.01 - - -
1.1 0.06 - 0.01 0.01
1.2 0.06 - 0.01 -
1.3 0.05 - 0.01 0.01
2.1 0.04 - - -

3 2.2 0.05 - - -
2.3 0.05 - - -
3.1 0.01 - - -
3.2 0.02 - - -
33 0.02 - - -
1.1 0.07 - 0.02 0.01
1.2 0.08 - 0.01 0.01
1.3 0.08 - 0.01 0.01
2.1 0.05 - - -

4 2.2 0.06 - - -
23 0.06 - - 0.01
3.1 0.03 - - -
3.2 0.04 - - -
33 0.04 - - -
1.1 0.10 0.01 0.02 0.01
1.2 0.11 0.01 0.01 0.01
1.3 0.12 - 0.01 0.01
2.1 0.08 - - -

5 2.2 0.09 - - -
2.3 0.09 - 0.01 0.01
3.1 0.06 - - -
3.2 0.05 - - -
33 0.06 - - -




Medium Ne2

Medium Ne3

Medium Ned (Portland

Test period, Sample r(\ftrz?tl:;tf)l («Betomix-ITC (Portland cement, cement, tap water,
Days Mass change '% Gel»). Mass tap water). Mass «Betomix-ITH Gel»).
: change, % change, % Mass change, %
1 2 3 4 S 6
1.1 0.16 0.01 0.02 0.01
1.2 0.15 0.01 0.01 0.01
1.3 0.17 - 0.01 0.01
2.1 0.11 - 0.01 0.01
6 2.2 0.12 - - 0.01
2.3 0.11 - 0.01 -
3.1 0.09 - - -
3.2 0.08 - - -
3.3 0.09 - - -
1.1 0.23 0.01 0.02 0.01
1.2 0.25 0.02 0.02 0.01
1.3 0.22 - 0.01 0.01
2.1 0.16 - 0.01 0.01
7 2.2 0.17 - - 0.01
2.3 0.15 - 0.01 -
3.1 0.12 - - -
3.2 0.12 - - -
33 0.13 0.01 - -
1.1 0.27 0.01 0.02 0.02
1.2 0.29 0.02 0.02 0.01
1.3 0.28 - 0.01 0.01
2.1 0.21 - 0.01 0.01
8 2.2 0.21 - - -
2.3 0.20 - 0.01 0.01
3.1 0.16 - 0.01 -
3.2 0.17 - - 0.01
3.3 0.16 0.01 - -
1.1 031 0.01 0.03 0.02
1.2 0.32 0.02 0.02 0.01
1.3 0.32 - 0.01 0.01
2.1 0.25 - 0.01 0.01
9 2.2 0.25 - - -
2.3 0.23 - 0.01 0.01
3.1 0.20 - 0.01 -
3.2 0.20 - 0.01 0.01
3.3 0.19 0.01 - -
1.1 0.32 0.01 0.03 0.02
1.2 0.33 0.02 0.02 0.01
1.3 0.35 - 0.01 0.01
2.1 0.26 - 0.01 0.01
10 2.2 0.26 - - -
2.3 0.25 - 0.01 0.01
3.1 0.21 - 0.01 -
3.2 0.22 - 0.01 0.01
3.3 0.21 0.01 - -

-* Zero or near zero mass change




Table 2 - List of measuring instruments and test equipment, used for laboratory control

Name, number and date of
the document on the last
verification (calibration) of
measuring instruments and
certification of test

Name of measuring
instruments, test and
auxiliary equipment,

Name of the organization that carried
out verification (calibration) of
measuring instruments and
certification of test equipment
(number of the certificate of its
accreditation for the right to carry

Purpose and
frequency of
verification
(calibration) of
measuring
instruments and

accreditation certificate Ne
RA.RU.11249.

equipment metrological certification) certlfica_tron of test
equipment
Laboratory electronic | Verification certificate Tdking:sample
' lbalance VLTE-2100T|  dated 18.06.2018 FRYSIORE ST slemburs “’mght‘yi;;me per
GOSSTANDART Federal budget
Digital thermometer | Passport, Certificate of asameen ?‘,tate Regional Centey for Temperature
. R Standardization, Test Metrology in the .
2 |CheckTemp 1, version| verification Ne1042346 Perm Territory" FBU "Perm CSM" measurement. 1 time
H1 98509 dated 13.09.2018 Yy per year

Research results

In tap water (Medium Ne 1), corrosion is active on all samples of reinforcement, while
the proportion of corrosion products formed grows with the reinforcement diameter decrease

and is in the range of 0.21-0.35%.

In Medium Ne 2 (Additive «Betomix-ITH Gel»), Medium Ne 3 (Portland cement, tap
water), Medium Ne 4 (Portland cement, tap water, Betomix-ITH Gel) reinforcement corrosion
was not detected. At a pH of 9-12 passivation of steel occurs.

Conclusion:

In tap water (Medium Ne 1), corrosion is active on all samples of reinforcement. In
Media No 2-4, corrosion of reinforcement was not detected. The introduction of the product
«Betomix-ITH Gel» into the concrete solution does not affect the corrosion process for all

brands of the studied reinforcement.

Commission chairman:
Deputy Director «ITC UB RAS»
For Research d.t.s., professor

Commission members:
Senior Researcher, PhD in ES
Researcher, PhD in ES
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