nazaslulnsiauseANsiunIunsiansausaamanna lialinguvandnidaunan

Andlan 28% fniia 7% luarsaraalndanasalsapanududu 3.5 % nauimin

wd1anaan WAl

Ewmﬁwuﬁﬁtﬂudwuﬁwmm?ﬁnmmwﬁnqmnﬁmryﬁmnssumammmﬁm'ﬁm
grrnTddangslanns  naAmaAInssulannig
AULAAINITNANART ARIRINTOINMANENRE
tnnsdnmn 2546
ISBN 974-17-4021-2

A1AnsraNiIansaiNmInenae



EFFECTSOF NITROGEN ON CORROSION RESISTANCE OF 28%Cr-7%Ni DUPLEX STAINLESS
STEELS IN 3.5 %wt NaCl SOLUTION

Miss Pornwasa Wongpanya

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Metallurgical Engineering
Department of Metallurgical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2003
ISBN 974-17-4021-2



NEANUS ua109luinsausanI NiT BN AnSauT e uEnnd ¥ et

2187
andndifidaunanlandlun 28% Aniia 7% luansazansloides
anelafarudindu 3.5% taeniuiin

Toe WNAINTIAT WALTy N
A111911 aranssnlavnig
a1stiinm PRIANARTIANTE AT, NBUYTY NAANDIAN

a [ g o a o ol Yo a a & o a’l’
ATUZIAINTTNAIRAAT f-}W']mm‘mumfmmaﬂ mgumluumwmuwuﬁauuutﬂudw

wilransAnmaNuangasLF o anmtinie

“'6" L ALLAAIEAAINTTNANART

(AransIanstl as.andna foyoyauda)

ANENTTNNITADLINENRINUS

Usea1uNIINNS

IRV = Lo v B1AN9EMLTN I

(FRANARIINNIET AT NBLILLY UABNDIAT)

..... /"2”/“"/3”’”‘”“/ nITUNNT

(8121381 AT.LANANS HANSAUNT)



WA WALy umm’luTmmwiﬂm’mﬁmmun'ﬁﬁmnf'aummLuﬁnnﬁﬁ‘la*aﬁuthﬁn'iﬁﬁ
dounanlandion 28% i 7% lumsacaneltnfonnaelsdaadidy 35 % Taeiwin
(Effectsof Nitrogen on Corrosion Resistance of 28%Cr-7%Ni Duplex Stainless Steels in 3.5
%wt NaCl Solution) 8. RSN : 384ANARTIANTH AT.NBLIYTY NABVIBIAN, 141 Wi, ISBN 974

-17-4021-2

')’mqﬂszmﬁmﬂmuﬁﬁfﬂﬁﬂnmumﬂﬂuimmummmﬁmmumwﬁmm’ammmﬁnnﬁﬁﬁaﬁu@
mEnduazmdnndnBainlnlasgAndiddounsulandlon 28 Wefdudlagiwmin finda 7 wefidusf
Taesmin lusnsacanatndenaselsdanudidu 3.5 weddudlaedmnin gumg 27 esrniadun
Arfiet 2, 7 uar 10 TapenAumaiianwiniaddaduinarlsinduudamendaulsnisianiaw nanis
ﬁnmwud'mqﬁnﬁuma‘ﬁmm'ﬂummmz‘n’nnﬁﬂ?aﬂuqmﬁniﬁuﬁa:ﬁwﬁmLLmnainu fifien 2 Tulmsiay
dnsiRuAnAngIniansianseu (corrosion potential, E,,) wazAAndiwinsiansauuuugdaviFongy
(pitting potential, E) anANANMIN LN sua IWHANsTANsau (corrosion current density, I ,) A1
amsnnsfiangeu (corrosion rate, R ) ua:ﬂ"\m*mnmuﬁuni:Lm‘lwﬁwm:q"mLﬁmWi{uﬁﬂq (passive
current density, 1)) fer 7 uar 10 lulnssulifinadenis/asuulasindndlniiannaianseu

(corrosion potential, E,,) ANANMmALunszuglniiimaianseu (corrosion current density, .,,) U8z
AdmsINNsAANgaY (corrosion rate, R ) winud hlasiaudaniia A uwiunszua i an
\AeRGuTARn (passive current density, 1) wazArAng NN siansauuuugiavangu  (pitting
potential, E,) wann& Batugimdnduazmannir Balinlulasqmdndingfinssumaiansauadneiu
nanmadauLansin Finuanuidinivelisaseulumsaraefinasiongnssunisiansoulasianiz
atadslumenszuaunaRafdmnadn
uamimmfmﬂuiﬂ?m?ﬁmamMﬂqu“mm-?;qnﬁmnéﬂu'lu-ﬂoqﬂ'wﬁmﬂwﬁwﬂuwmaw
(transpassive potentials) wm"\m'mv’humumTﬁmm"ﬂu‘umimqaé’wﬂﬂaLm‘luﬁl-‘r‘«'u%utﬁﬂmuumu
Tulnsiaufingu Adounaslulasautios 4 Tassa¥ieeanlufgnianseu dwiumdnndnlialugumand
Feounanulanaunnnd 0.1100 wesduaeiunin uasdmiumdnndlEatalilnsgudndidou
ranulAauNINNgn 00440 WediduMamiminwudnlassarameslsfgniansen
ﬂ?mmdquuaﬂuimmuﬁmm:mué'ma*uma'nn'é’h‘l?ﬂﬁuqmﬁni‘?‘iﬁdquuaﬂﬂﬂﬁﬂu 28
wefiduaminnin Anda 7 wefifuaeimin Ae 02300 Wefdufaminmin doumanndnliaiy

Tulasguandialianansoap/lduidauazansiinsdnwsiely

MATN. . AAINTTNIAUNT. oo audeTendn. AV | 33T 273 A
m'u*ﬁ'm...amn??uTwm?...............................,..muﬁﬂiﬂmmﬂﬁﬁnm..m ....... = O o

YNSRI, 2546, e ANEHATADNIRNTENUTNENTIN. oo



##4470711521: MAJOR METALLURGICAL ENGINEERING

KEY WORD: DUPLEX AND MICRO-DUPLEX STAINLESS STEEL / NITROGEN / CORROSION

RESISTANCE /
PORNWASA WONGPANYA: EFFECTSOF NITROGEN ON CORROSION RESISTANCE OF
28%Cr-7%Ni DUPLEX STAINLESS STEELS IN 3.5 %wt NaCl SOLUTION. THESIS ADVISOR:
ASSOC. PROF. Dr-Ing. GOBBOON LOTHONGKUM, 141 pp. ISBN 974 - 17 — 4021 - 2

The objective of this research is to study the effect of nitrogen on the corrosion behaviors of

duplex and micro-duplex stainless steels with 28%Cr and 7%Ni in 3.5 wt.% NaCl solution at 27°C.
The specimens were tested at pH 2, 7 and 10 by electrochemical technique to measure the
polarization curves, which can be interpreted for studying the corrosion behaviors. The corrosion
behaviors of duplex and micro-duplex stainless steels are similar, but are different at each pH. At pH
2, when nitrogen contents increase the corrosion potential (E., ) as well as pitting potential (E)

), corrosion rate (R and passive current density (1))

corr’

increase, but corrosion current density (I -
decrease. At pH 7 and 10, the nitrogen effect on corrosion potential (E_,), corrosion current density

(I, @nd corrosion rate (R ) cannot be observed. However, passive current density (1)) and pitting

o -
potential (E)) increase. From the results, it can be seen that the amount of [H'] in the solution
influences on corrosion behaviors of duplex and micro-duplex stainless steels especially forming
passive film.

From metallography examination of the corroded phase at transpassive potentials, it was found
that the corrosion resistance of austenite increases with increasing the nitrogen content. At the very
low nitrogen content, the corroded phase is austenite, but at the high nitrogen content the ferrite is
corroded.

The suitable nitrogen content for good corrosion resistance of duplex stainless steels in this

study should be 0.2300 %wt because of the minimum corrosion rate. In the case of micro-duplex

stainless steel, the further study should be continued to specify the suitable nitrogen content.
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Andlnfannsiansau (corrosion potential)
Andilnf29a31tlm (open circuit potential)
Andininisinnsauuuugidnvdangu (pitting potential)
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(corrosion current density)
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(passive current density)

ARFINTNANTAU (corrosion rate, mils / year)
ﬁfmﬁnauzgaé (equivalent weight)
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