el.:tcu

L]

(S99 susigs g pole hin g5y - cale dolilad

G S el gle

IS Ol gadils g O S g5y Gl iasabs (lutadiunil auls )
Wy9lee Jesds ciges uga Gladlas alis Jluuyl )y






2 953 = ol dlas
SS9 (susige g agls *‘c,i"

ot sfa, g pusnil

ISSN:YYON-FFVV AY40 s ;(e.ﬁl.u'i Jlw= V4 (alas) 4 o lads

9 i g sade aa a5y glid g Oolialadip gle & )l59 JVYA /NN €590 40 WAV 0¥ g2 Ly i 0yl
Aolinal 68 L g ouseuy ola da coduul alidi ) g Sa S &yl 9 3 VWAY/ F/\Y £ ) 50 AF/OAYY sl o jlacki § gas
0 9udi s (5 ylhen dalad adeal (g a sle Suliieal slSuly 5 AV/V /Y5 £y 50 5-VA4-41 o lach

Sl 5355 el 3Lsiel csalio
JPRYVRIEN ‘u.u@‘ﬁ.c JASY Ly g

(Ll S ya i 5 @) 43 3 23 Cdsa

Ol olSuinla g 9 (5559l (crunigo ousilitly alieul a yS all Lid juases yisa

Al Sl Sadus ol&dinly Hladila coal ) ian (g, 9S Sy

e ol&dinly cands ousiinly alical ¢ Scen aculd o yiSy

Ol slaienn (538 g p gle olSulia 9y Hlacdiils (50 SA8 Caadias aadl il yiSo

O e Cuas 5 olSinla udige g (A8 sasdinly alical ( Alal 8 oyl (85 yiSy
) dieun (939 g gle olShin o5y jladinla (S Jole sula yiso

ol Garlus olSiily Hladila al 8 guais yiSy

(ow) 1y ol8iisla (55 ¢ 9 9 ySae ousuitla alicul (ALl yS (5] oS L gy yiSy
Ol i olKuhia g5y Hladitla (Jolidis pla yiso

(L B9 ua ol i) G gledie
(S oSy dgmads S0y gasel asen (puaigs (o ja Ld jamaal uaige (ol ShAl Fald yise
(LS098 ABIS puaigo g p3S 8 gadonies puaigo (aaud Lid juans pusige (oalid ) At ¥ yiSa

Ql:u.ul.}.:aeaz;bim‘g <3 S
adl",h\lé.: dand ( gll y jreold wuas (y gadiy daad ( AR leual) :‘:":IJ._;| Ol ylsan

FPEAIAA0 (R0 - Lase 3 38 duascns 94 ) SO «gmayls 42 95 3T 1F Lilid (OOEH GLLA - Lase 6 cola

doliliadslgionlaiy OLLA () 5 tdeliliad yidy Sl

Y¥le cdlye 3 o,)gan (89,00 (cuiige g pole oA gGy - ale dsliliad dn g8 (Cuo ) g 9o ulasaagd GLiLA LR
9L 9 Al el £l 5f da g 09 S JLiedd Glagandiths g Gl asalo wailud Yaalg MV SW Gl

2998 Wl dalilend (gl oo yf Y1 audiaadl oo j oS jo (S0)83 cudigs  AAYFFYVFL: alad AATYVIYY g A-AATYEYAY (04l

il ol @l sy Il Ha b g oadd Gla (g da i www.ica.ir, www jcse.ica.ir : s il oKl
ouddiz fas (sLaslSuay g ol A ol ol )T Y ls (uf g pale il g 49 dolilind corrosionengineering@ica.ir:<us g yisll cucuy
293 aalgdl oyl (Baysd Geadl (seeu LT wasli slias ds Logyd o¥lEs juo  dAdd e o8 lad
Cacl giledls 3ale S5 L delilind oz jase calllas J3 g bl Ly 00/ v icsasd






Yy

¥4

o)

144

vy

2 953 — sals ddas
S susige 9 pgls

ISSN:YYON-FFVV AY40 s ;(e.ﬁl.u'i Jlw= V4 (alas) 4 o lads

Bk 93 g Laddlis (s glse

cslbaanch g Sl pulaal (5 S0C8uls () 90 3T Ls rebes (S5 (sladl gad (Siase y Shas 3l
44{}'4L£LI;I‘L_,)¢ ‘Ls’o’J.'.‘:" C;JLA

2wl glgasas Ta,0; s RuO, TiO, IrO, 3 o po sases) slagicdisy (baasdd g Asil cullad e
Hlast Gl (g suls cblia slapiu

s o o o s peuli i

o 9 AZ3T pyise SLIT 3 NiP gl g 3 ludigy s i 5 NaHCO, (il s (cliass pludigy 58
ol uelsa

sseas 506 Lo, p Sl Lo jusrcs Sy 58 dends

oS oYeE o TF ) WY s slag,s ol Juall (Sayea U, s BsE alold Hal
Qf..“?.‘.)" Jé:\}é "d CK ¥o
oVl slacs  aBL wian o5 8,8 sul5ila Lajuans

oudlagel Gligy s (il SLANST (a9 S8, g3 pases G IS sal gl Ju o s SilegS(sa N oy
sbrasdi g astl
uSoIJ:&z L):Lumic xﬁ&d@”\}a’mdb‘)ﬂ.ﬁ; uZJJJqu.auLs‘a}':w

SIS asaca Jglao jup 3 9 68 (S, 95 3 Jgilig i Jela SIG A
sal Glyage dans qsusane (o0l Lo, Sy e

AZ31B Sl Sl g 58U (oslacadly § gieslsnas) ik g3 o) 93 i 3 (5 3bos S 9L 930 3 (a0
ptdlr s s Lo e oo L juan ¢ L B 0 (5585 588 (o s e S e o pano 5,30 L jusan






1PI0 jles (atich Jlowm 18 (2lag) 3 0 lack (80,95 i g p gle dalilind
baandd g A uihaal (5 )il (g0 5T s eless (s sladd gas (Hlase 8 jSlas s

09051 b geless (s (5LaGs 5ol (Slaso o ySlas 3l )l
e g sl ualagel (5 ylSadubs

'ad‘jeuﬁa| pa g0 X ool s sula

OboyS b sagd oSl cousigo 9 8 0l (65,5 ¢l g0l 9o (crunigs (YA (6 FiSu (5 gl
OlegS Al augd o8NS cuaigs § (A8 ousiiinle (65 ¢llie § ol o cruaige A bl |

hbeirami@yahoo.com :J gius ouiows g3 *

VWAO/+#/0 8 el gyl VFAF/NV /Y ol e f

oUW

o gmimn Ol g Gl 53 i (5 Slae Sl 03 28 Slomandl 53 Jalse o fegs 51 (K Ol (S5 5 AL S
s SL0saT @l 0o Sslie 4 ar 5 L el 03508 Ll 5 5 43 1) ()b ptions s 55 ) Gladlo 5o alis pl 5 055 o0
23 SMn G55 (slaesls 4 pliws S G 3 (S5 T 5 b5l 53 Sl S0 505T L odd (55luand (gladamme b 50
Wals oo glad sal Lg})ﬁ&l.:ﬁ.ijj:g| oldal Lg)lijq.:b Lgl.aoy)"l—(al;rjlm.bﬁf@tj Alas ol 533,15 34y o s oy
St a5 By Slados oKL K s (6,515 Jle (i 1 G S5y 55 oS Cmilas s1yls 5 ke 5,500 s11
S gmlie o 015 oo 0l Ol Jiy dalas lite Sl aslisel b sls OLES ool Cows w0 slacab ST .ol ol &1, ol
13 Sl gai b dlio 53 perboo s Son (Sl (SLadisa i on 23,537 S 4y (g p S (Glai g ) S Cardy drn s

L3 Iy 5 5 6 YU L Ut Cglie 1 WP 5 VA Gl Cs 5 4 dals slawised 5 S5y 55 oliS Cniles

RO WP GPRPAITEL I PRI NV P E AR I KW IS P-R W Lgiul ]I g



VPR0 e (i Jlum 14 (ylag) 8 0 lach (5355 (cuuie g pole dolilund
laanct g 538 uilagol 5 Saduls 5031 s s ks (5L 9ai lasa s Slas 3! | A

Field evaluation of Reinforced Concrete
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Abstract

Corrosion of reinforced concrete structures is one of the major factors in creating intensive damages in concrete
structures installed in south region of Iran. This phenomenon has been in the focus of many studies recently.
Since during corrosion assessment stage there is a difference between results of accelerated and field tests,
it is necessary to conduct field evaluation survey in this regard. In the current article corrosion behaviour of
reinforced concrete cylinders, containing micro silica, corrosion inhibitors and without any additive were studied
using Electrochemical Impedance Spectroscopy (EIS). The samples were exposed to corrosive environment in
Northern margin of Persian Gulf in a corrosion research center for 8 years. Analysis of observed spectra in terms
of modified Randles circuit appeared to be a reasonable approximation. In addition micro silica added samples
have 1.8 and 13.4 times better charge transfer resistance comparing to the corrosion inhibitor added and without
any additive samples, respectively.

Keywords: Field Evaluation, Concrete Corrosion, Impedance, Corrosion Inhibitor, Micro Silica;
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Abstract

Ternary coatings of RuO,-TiO,-IrO, and RuO,-TiO,-Ta, O, were synthesized in two steps; first by sol-gel procedure
and then thermal decomposition at 450°C on Ti substrate. Electrocatalytic activity of the coatings toward oxygen
evolution reaction was investigated by electrochemical methodes including cyclic voltammertry, electrochemical
impedance spectroscopy in a Imol.L-1 Na,SO, solution in order to evaluation of their application as anode in
cathodic protection systems. Electrochemically determined active surface area values revealed 1.97cm? active
surface for the coating containing IrO, and 0.71cm?’ for the coating containing Ta O.. In the case of the coating
containing Ta,O., addition of Ta O has led to decreasing the active sites of RuO, as the main electrocatalyst for
oxygen evolution. Morphological analysis of the coatings was conducted by providing the scanning electron
microscope images and energy dispersive x-ray spectrums of coatings. The images clearly confirmed that IrO,
aggregates at the cracks and spaces between the island like structures of ternary coating of RuO,-TiO,-IrO, and
creates extra active sites. Enhancement of uniformity as a result of occupation of cracks improves the stability

of the coating containing IrO,.

Keywords: Cathodic protection, Anode, Sol-gel, Oxide coatings, Stability test;
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Abstract

Electroless deposition of Ni-P coating on AZ31 magnesium alloy was carried out after forming conversion
coating on the samples by immersing in saturated NaHCO, solution. Effect of changing immersion time in
NaHCO, solution on surface morphology, chemical composition and phase structure of coatings were studied by
SEM/EDS and XRD analyses. Hardness and corrosion resistance of the coatings were studied by microhardness
test and polarization test in 3.5 wt.% NaCl solution. The results indicated significant effect of pre-treatment
process on morphology and therefore corrosion resistance of Ni-P coated samples. By increasing conversion film
formation time to optimum time, smooth and compact Ni-P morphology was obtained. Corrosion potential was
nobler for Ni-P coatings in comparison with Magnesium alloy substrates and electroless Ni-P coating improved
corrosion resistance of the substrate. In addition the microhardness of the Ni-P alloy coatings was examined and
Ni-P coatings enhanced hardness, significantly. Increasing the conversion film formation time to a certain amount
resulted in a better morphology of the Ni-P films with less porosity and thus better corrosion resistance. Any
increase in conversion film formation time more than the optimum amount led to a lower corrosion resistance.

Keywords: Ni-P, Conversion Coating, Electroless, Magnesium Alloys coating, Corrosion;
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Abstract:

In this research, corrosion behavior of explosively bonded 304 stainless steel-Ck45 carbon steel plates was
investigated. Explosive welding carried out in constant explosive ratio with 4 and 5 mm standoff distances. The
results showed that by standoff distance increasing, the shape of interface transited to the wavy vortex type,
and locally melted zones formed. Due to shock hardening, the hardness increased in near of the interfaces, and
maximum hardness was related to the sample with 5 mm standoff distance. Polarization and impedance tests
results showed that maximum corrosion rate was related to the sample with maximum standoff distance. Due
to the formation of locally melted zones and increasing in impact kinetic energy in the sample with maximum
standoff distance, corrosion rate was increased.

Keywords: Explosive welding, standoff distance, locally melted zone, Impact Kinetic Energy;



VA0 Sl (acdich Jloum V8 ala) 8 o jlach oS0, 55 ounige § p gl daliliad

FA | s bons JaCRYD (0 S 0¥ 530 (35 S35 0¥ 35 L9 55l JLusi (S0, 53 1385 53 885 alesld il g 2

lesls 13wy 3590 1y (:}::.:A)ST 5 Ti-6Al-4V i
Sl 53 3l g0 035 Al 3 5 esls Ol S 03057 b
et Lol 3l S e 5035 Vb (S35 5 gl 5T
(8 alaml 5l Ol e ol 31 5155 ¢Saadly Ko i Ol oo ol 31
el okt S35 5 0pa3T 53 w3 03y ST Lt I Esly
Saids Y a6 lomiil Jlasl (Ssy p5 5ld5 0Sens 5158
Aol Lames 53 1, ¥oF 05 K5 5Y s Al 5083-A11050-
Clon gl O3y 5 oliS Cmilen H gl 5 Lale o
JCJ‘:":"}jT Ll g S oals Olis @l:; 53 g gy 2 oS
oS Cuwiles gl Opds &S ie fued (B o OS5
walS g o Sl oS Camiles 03531 L g 45 S Oy s
Jlasl (S350 5l anylin [ 0LKen 5 ol [AJCml 0
3 508 gy 1y 2 S 03l SV B 5 YO i Sl (6l 5 193
;:J‘,ﬁ- 4 Caglie 93 6)&3"5?' 55 esls olas T @L:S
wlbad sl oKl 0T e S 03y jalsS L8 Ll
2T e s 45U o pre ool 5 Rl ) Sl (AU
e Y 6 (68 S8 51 68 sl Ll S 0 093 s
05 655 oY o uizmen b SV sl o Sl
Ut (slap 53 slos 28 S a0 87 (slasY b 5 n
VU ol o gdhe 5,8 a5l 5 oslinal 5550 Vb (sles b (5 )
gle s lanes Gl 515 Gl A bl 5o en 2
,"..&«JLAJ\wkk_ﬁdlj:..ujbsﬁ)lfwj‘}ggw&}ﬂ
¥oF T 056K 5V s CKFO S Y o eimees
w3 5 plowl 68 5 alold O on S b (5l (5,858 g s 4
A3 g 250 &S e Judb 55 (e Dok Gl 1)

Jaloes 55 Jlasl b 3¢ S5y 55 Lol ol 4 S
3l s oo Bl 5 43 5 15 ) 3550 NaClZ¥70
ol @ly o 3550 (S, Lol b oSt fuad s

el

Oge3T 95 -Y

YExYE Sl ¥ F 05 655 5V 5 W Sl ek ol s
ok Yo xY¥ Sl LCKFO 5Y 5 5 edes & Cualiess ¢ ok
4 T olesd oS 5 ol o oslital edee V Cualbed
Ll ol ;T WAS ali:.w.}.k.w}; Lsﬁ‘sfnﬁ)f“g:.w‘g}:j)
sl 0 0305 Ol LT Sl S 5 Y 5) gl o
SN s CKFO oS sV 8 o wmmen [ Jlail andllas ol )5
w g plosil ol (8 gy 4 WP 2T 05 5
GO ol g Slois 4l (i 0o ) S8
slad )3 Cl Faal goll p Ot Ll 03ls QLA 1 (6 yless]
Slomite osle godd | b ks Yo xYFY 5 2ol Y54 x Y5

doddo )

ok J S G550 0T 5o a8 ol by 6ol (6,0 5
WSa.U}&uiﬁC}k_wU:}f»@uL&M\aﬁ;&ﬁnud&
TR PR S R E = S TP BN L T
335,55 f 00 S 5y pen g edd o5 S
g B N T
b bl ¢SS g SN (6,08 ST 280 L oS 35d o slowl Jluas]
DL 13 3 g g sl o g e L) (S5 Ml g
S Il o 93 5IVL Gy b SOV 03,55
éfﬁ&ﬂd«ﬂ)éxaﬁéwl C}Lﬂ sl %}3643}.‘»@
ol U s gd e ek Lgl.ak;.sjﬁ O 6,
Gl (6, o 55 mlis Lgm Sbol bl Ll 3 5 Cr
03y 935 Cuerl b () T 3 cpl Y 5 V] Sl
PS5 5 adlail 4 Ul5 (s 0T e glas ) )l
il Y dar b 93 D) g 4 psme i o e DS
Clgdléhj}?c.\:.;_\}d\d)bjaumujlfr.u‘_}:h@.:}&}
LwLLJLa”QMWQE‘.&)&JSJL_’:‘“J})@‘LaM
Lls et p S STl 05 25 053 SIS e slayl b
RII

ol SVl Sy 4t 53 G3sdme Sl Slidos
D}JGA@)L&‘L@TJ‘@-J;MJaMCBu‘

b ol mlo 5o 5Y5 e ST (ol &Y 4w YLl
o DS 5 S esls 0L gl lesls I gy 3) s
Il sl el Jlasl 57 2t fuab 55 AlLFec Al Fe, 5l
@‘oMJYﬁMW&&TdB)rM}}wasﬁK
3o T S0 K5 03 e 5 (S35 dhem w3 s
jy?c[\"]db&»ﬁ;éby.g;mlasls'cjkg}lé&_.{&l.:f;
e 3 g0d gy 15 TOF 056855 5V 8 ¢l (6l Sl
Aol Lama 53 Il et oSl o7 0303 0L 6T s
J&;))%;)J?M}O)ﬁ Syl d s égif.:.:
dL.a.:‘ ;éjy [(b] ﬂ)‘.{‘ C_Mﬂl o)ﬁ ;Ja.ld dl«ajl S‘;u:nﬁ
a.ﬁ‘bdmc"b@‘GJ}«J@)JJ‘JerH}ST‘S)M‘
@M}JTW}OJ‘) t) JL&?‘ ).5 dg.::\jﬂf L;J)?S
o 3 a3l YU 505 SN bl s (6 2 T Sl JLuas]
.w‘aﬁaJJ};Mww‘\{
gy};‘gﬁs\gL;)t,ﬁswu;tjw,w[?]o\,&w}ouﬁs
L{:Jj)}ﬁ-@))0)‘)0&@&5&\0)}«3ij\JQJ‘J&)’
S I Bl il Slowio p o (5l L 1o 2l 3
e S5 2 ST e S 5 s (Seadl S

Gl Jlasl (S, (V] s WTowl il ol



VYA0 Jlas (i Jlosm V8 (galig) 3 0 st (5,53 (ouusigs 9 p sl aslialucd
2l aine ;u CK YO [ yS oY 65-F4 ¥ (13 K05 oY 88 sLa 359 5Ll Jluail Sy 93 L8, 0 S8 g3 ol 3l gauy 0

fY

3l g0 o pu Sl ol Sloes| Canlio 3Ll b e (glaslins ol
0 (6, oS (655 b s b i Lo Lo 5 (6l
033 (955 ailaie Izl 5k Jamme 55 L g T adS .l
03 e Ol 8 g Loy o s rlu\@'\ Ol J&1s
s OLalid IS 5 (618 il 0 g L LT o oo 5l gn ala
S35 0 Sl 05057 plonil g 4o sazen JS sl ol plonl
oloeil & 5 23 8 3 Ol Olgie 0 5 8 Sl e

W8y D) g e (Sl Lo 5
FES S5 MM S5 55l Gs L dwslie 53 iy 55 sl
355 Ml Sl gl (K0 g o 6 os 43 S ki o
Al St Sl S o35 VU 5 el slad B ek

Sl s V0 S s eSS ISl e s
PECCRPIVPEL N (1 O R e
Yoo g als b oaSle o (Slo 0 8 H/AD a3lizal 3 50 315
V55 cslio sl b o sz dn &5 J515 53 47035 05 S
IS 7 s 55 O g it JS s S s o B

A 5513 6,1 a3 90 0 gl sl L Lgh 55
S o a3 S 53 Calibes (B 5 abols 53 (6,0 o A b
S0 4 Bos 53 Sl od g e (Jos b 5 i 5w Jolb
P ol s S 4 o 5 e oh 5 530 Sl
SV 55 By 50k amao Ol e 4 YLYF 5Y 38 (5,5 clilod 031>
ESaS 4 55 Gy pmle 28 5 Aol 5 4L amis Ol 520 4 CKFO

(‘,'\)9 .ba)é.__wu;).g)CKZb GRS SVgd lrosd aS )3 -\ J93>

()9 3403 o 33) AISI SS Y=EL 35 55 3V9d (alroasds s )3 =¥ Jgaa

C% 5 %

Mn % P %

| » % Cr % Mo % Y Mi

afX < iaF ey |

aa | aived

TAYA - Y WIAY

WSl 5)Lbg plmil caa wlxiuo Algl ealdis (S9 -\ JSub



VA0 Sl (acdich Jloum V8 ala) 8 o jlach oS0, 55 ounige § p gl daliliad

PO | s e JaOKYO S 0¥ 551 (135 855 0 55 Lo 39 5ol JLusi (S0,53 L35 5 53 88 5 alesld il g 2

Wdiges Zoloww walwo - & J3>

2ot s SN 5 S5l shte 4 el gty O gl 55O
419"9\;&@\"')\%&44}04@\outbuldhﬂ\;}ué)‘)j
gLl JalS" o 552801k NaCl oS YO Zhle s s
22 NaClpH ¢ S¥0 L hie T 23 (de Vees Jloms )
Coed VB =) Sl e g 3 003 ol 4B S el #/A
ples (555 GBI bz ;5> s MV/S ) Sl Ce e L OCP
Dolomn 53 4333 ¥+ Do & o pod ool 48 8 plnil Lai sl
)“}:bﬁd").’ b}.& J.&l}- 6)‘4.1‘._v'ﬁbu.duv\av\.ﬁ By 4.19‘,.9
Joa EDS JIUT (s &) jazee 5 (o035 (53 A0 sy Se
Jad LS5 ey g VEGAWTESCAN-LMU

e g @b -r

baigod jilo 3y owyp-T=)

AS2 § AST (Sladiges ) pF=1-)

YUK s Jlasl Jab sl 53 o sbl Slgzge sl
sz;m J..,a 3 g g0 odalive S))Jai\.o.a el ol 0als OlES
¢S i foad (Sl ol ST 50 Doy g0 4 AST & gad 55 Jlas]
.@ld\q|:;@fc;)y4{AS2AJJAJJJLAJ\

JSE o 0 ity 0 i L B 5 ol 11
ommmed Sl 031 B JUas| &S zie fuzd )3 (5 i ESaudly
AS2 508 &S i b S5 5 Bl (hIH) 5 e 5
odd o sn ke sler a8 5 Aol LAST wsad 4 o
3P 4 O pha Juab 55 (B e i ($5 51 (Ged el
3,55 e dgb 5o Loy o el sl o i Jouily
R Y R b L B

S e (93 ol 0 305T Sl gt S ¥ sl
b 8 a5 5> ol e Ol e 0 355 Aol 5 o (ol L
&uvﬁspwmw;wu@fj@b»ﬁ.wu.w
S i o Dol 0l OBl okl dmis Sl
JUail 5590 DI 55 Sseo HLasl Co Sl 2eS 6 peiis 05be
03 o e a3l Ll 5 (bl 5L Ol ol 0l O]
ol 3, 1 o Sy S i ) ¥ 5 s
Ll ol > b5 sd

A A fadee Vo Ve bl b bk ses (o) Sl e
oy OIS g o L Cile g S S L g Izl
SIS g o 5 L) ) s 3 508 g 3 Wad gl i
W g05 (g5l o3laT  glote 4 .Uk 3 v Cile puuras 9 0 s 0k
Proslad o3l A8 Lo 5 L g pebas izl 31,5 e 51
Lgl.ﬁ)\}o.aU)b#@;}‘ﬂ.@‘a&@ju\.}u\'bﬂ [
A8 gl 3l o3zl b 5 dod Lo g 5 o853 alis 1 ¢ ela
SN s g o i gy 1 g kS 035 2 eyl
Dolows L5 dn 5 Jows o dny 5 s S 5w
S (S JS7 ol 468 15 el 40 ) U5 el
G o DS s S e fab sl Gy il oled
Sl 53 Olympus Jue ()5 @ sKas Ko Lo s
Gt pl 53 il 3 8 15 o g e p 3,90 Calides
koopa Jus oews by 5805 o (B ) 05057
Jloel 36 Yo Ske s Yoogr Jlesl (55,5 Sl 3 5 ol
S e GbLe Sl (e 1A 4 sad pa ) el ol
ols b bad gui (g1 O5a)T opl ol okl Slsezl by 58
sbks ;3 ASTM E384-11 & Syl b Calides (a8 g5
.&JLJQQ)%GAK&_L»}T

Clgomie s boadllas ol 3 o g 2SI (Ga0 30 5T
WS ol i yds e BIS 0057 51 ol s 5SSU
AUTOLAB-AUTS Jde Sl guily o&iws L adygasT
LU Il 4 b gas Oy 51 g 10505 Ll ol ol
NaCl Z¥/0J ghoes 5 (4330 o ;3 0 MV I 2S5 Sl i)
oslizul (635 S aww w31 2sla3T plasil (gl l ol plonl
5 g 35/ 0o 4 SCE o JIS7 plisl 55 5831 51 8 ot
.@uunmw_ﬁs;,;ﬁto\ﬁ@ﬁoﬁmﬁ,;ﬁ\;\
03 gdn (glrod s S piliteal (6585 o 095057 el g
F ol .l ods Ol Ve mHz G Y+ KHzZ 1 06 3
Wl ol 0sls QLIS T lea.w ol

el O gl O30T dhs 4 (Sayp ) i o
oK b 5 03037 ol ol 43 8 15 andllan 5 g0 $SCaltys
05051 el 0t plonil AUTOLAB-AUTS Sl sty



Y40l (?.Juﬁdl.m_\ﬂ s_gl:rg)‘\ o ylast “,S.\J‘g'agu.\l@.a_ge}\suw

by Lains Ja CKFO i jS oY g5-F+F (535 8535 0¥ 98 5o 3,59 (5, ladil JLuadl (8,63 U8 s 8895 aliold ,uils pay 0 | PP

5 by Sl andgn Ol Y ol ol okeT sy 4
w8 3l o olS 4y VeV 2100 e s VU Sl O
33 OS5 WSSl 5 b g paie GIUT 5 F S 55
g_,.:fj Wl 0l 03l OLES ol sl P g)idb;a).a
Ao 33 FIFO (T ail Ao 5 AV/FF fols Olde 4 Slans
OaT s 5 0 e o 03 S oil o3 /R 55 57 o
O S 5 s o DS 5 S 5 g 093 it
,;ouwwawqﬁsﬁ;\,;a&ﬁ,qggw

Vo]l ¢S in fuab

(ORI I b s e slaml oS e s 53 (g ph (Sadly
sleml e e Sulg 5o 4 03503 Joo (6 20 Sl 4 ol 13,

.@\o&éff.iﬁ‘}ajsﬁﬁul:jcyd}b\{&hcy
IS5 i gad sy (G380 S sl ¥ S
sskilen (ol osls QL 1) &S i b s adge osd 4
Ol o oo ¥ (285 dlobil @50 (gl CAll9-F S 55 oS
Sy oS i Jabys g5 ailaieg o i 48 ma ol o3l
TS e e 8 5 o L a3 et Sl el
S ke Juab 55 Ole Y O (5 Aol 151 s 4

o e O (o 9 s lae & (il Cadys abiold s ) ivgn Slaiges JUasl S piine Juad ¥ s

e (ao O aBg3 Aluold Ly Aigas (v pio hae & aBg3 aluold Ly digas (il (5 kg (SLdAIg0s S pisine Juod jl (9, (539 355 9Samg 3Sae aglias —Y JSub

XS )3 030k 0318 Ylis o o O 2895 Aluold by Aigei )3 03eT 3929 Ay Subge 93 A3Vl JAILT_ € Jsub



VA0 Sl (acdich Jloum V8 ala) 8 o jlach oS0, 55 ounige § p gl daliliad

FO| s e JaOKYO (o S 0¥ 5511 (135 855 0 5 Lo B9 ool JLuail (S0, 53 L35 5 53 885 alesld il g 2

Aol 21 31L S Cosls OLE3 0 Jgokar a5l 0k il 35
I sl 2alS - VYO 4= /FI0 I S5 feilyy B 5
SRl e i Bl g2 T S N WF 1 (S5, 5 0L
O el 233 Sla gt Lo 5 468 5 plonl (sl o 53 e By
Loy Soss Cope p S wld S ladisal 5> JiU
4 by 53,55 Co g e s VAV IPY LAST el
@9l 50 detr OS5 m Cs .Sl V/AAMPY LAS2 & 505
(5l s 53 5Bl 55 Cad g aleold 2ol 331L sy 5 Sl
holo b & god (v Al Bl 4Bl (B3 55 (63, 55 2 (S
a8l sl 5355 5 i (5 10 e el 31 AL s (38 5
o SRl sl 503 0l 6551 Gl 1 ol S e fub
sl (SSIIE Jo o8 6 I omn 55 i ot ol 0 S35 5
6B@J:&TV}J&Q}¢<}}>’Y}A82AJf.JJ.u.s}.'Lda
SIS Ol 4 6l ol glo i (S35 4 LIS 0 (55l
O LS 5 Do) 30 dr el dazie (a0 033 Bbls 503 503 Jus
islod n Jos LT g0 4y Y S8 Gilla 5l oy slrs 53 556
Ceely g ok LT & LIS pelos o I3 sl 05 0555 Y 8
el oeks s | I 65 ke b 53 (5255 555 Sl 1

ilowel (5HI0 Lab us.o)T Wty

sl S uilial 55T 51 ol etV sl S
NaCl Jglos 55 555 abse I b Jlail byl
dalae Sl Bl 1 ool (glaesls # J g el 03y OLES
(Walae Hlde opl 5 .Cunlosls QLS EIS Gil:i LRQARQR))
Ryl old 5 (CPE) &b 56 ,uzie Q¢d shes Cnslis R
5(dV) 4 554 js oot 6 Lwee Qdl c&bvl:éujﬁn
ol Hle 5 V0 IS sl ol 0L 1y b Jlasl Cwglae R
s e OLES |y sl Jlast glad 5o

(R (R 325 Og0)T T

T30 P 03wk i 50l i (6l (6K g2 3
55 el ol el o e o3l Slandil I fol s 2
4 e Solg 53 5 disde (S5 Sk Cope LS
50l O Sl (b (e ) s e (S i) 03 SRS
O] ol i3 5 4oy

wl OB s e sl b 5o 5 e Sl i B
SV G WV TE Y gl e ol 4y o]
e Sl i oLl 0 S el 035 5,0 CKYYY 0 S
b Gf).& QM@J.A:Q»\: Olas GiL:J.@IQYLpJ\)a
Wl a3 e S e fuab a4 OE ESK 5 b yldil
SR s 4 55 i 5 ol b g 53 (e 2l Bl !
GV G255 g S Gl 5 ey ambe S s e
Sacke ¥ a8 g5 ahools U dgad 53 e dlis ol 03 i
el 039 5,05 YVA zado O alols L a5 e 53 55,505 YV /4
okl dir S o gy Spb o0 Lol LBy akols 253
e S5 w53 5wl I s, (Salus 4l
et 53 ok (S IS b 5 a8l 15 55 5005
sl lodil mlgal 51 G50 O Civw 5 sl Jlas] ¢S i
ol 2l L Jlasl S i fuad e 5y Sl sl
Do o ons Ji18 55 Kos Oliioes o 5 (i3 55

(losdiy 4N (53395 OgedT -

U Ol 3253 £

Vg — CKFO ¥ Jlail glandis s 0ol 2 2 55
0L & S 53 Lys O Jsboee 3 4l Sl 5 ¥ F 05655
g gy )l aS E,) ;J)jﬁ- Jeeilty prolie (ol 0l 031>
b O3 Sy S eslid LS () Sy 0l JEs

ASY 43903 YU )15g03 < ASY A3903 (paals )15903 A A3g.03 JLasl SLS pinino Jrad (i 33 Jadg e dmnlilo 0 JSub



Y40l (?.Juﬁdl.m_\ﬂ s_gl:rg)‘\ o ylast “,S.\J‘g'agu.\l@.a_ge}\suw

by Laina Ja CKFO i jS 0¥ g5-¥+F (535 853 0¥ 98 (5o 859 (5Ll Sl (S, 95 8 ys 8895 aliold L3l pay 0 | B

Gyt 53l ok sl on g &S i fuad 5SS
o 53 ool AS2 G40 3l 55,5 0y sue AST &
4 god Ly JUiSl sl i o ool 287 OT (S35 0L >
OT b Sy Kl & 055 ASI 4505 31 2S” AS2
L 4ged s asl JUl g3, 5 i 550 Sl el il
San g 2l S 255 Ulpee Gl 5 55 e i85 ol

RGN 03¢

e IS (San e kil 8,50 sue a
S35 Ol e ol 33l i &S ke fuab
sl e pelan b slize (S5 5 0L o 15 il S
e g Bl it (Kol s g el B L
P (S 0555 Ol o 53 5 odd ik b 5 ou i3
ST Y Sl 4 e LAST wpa o
o LS 8 adse s bl S5 ) B 36 o

Al il 348 9 JUas] (sl aiges JBI Ggamwl i )My )l 3908 damslie —§ JSib

Al 30 5 Ladigas JS5 ogawl it 3l Jols mbis - D Jsas

NaCl/. 8/Y Jgd=o »3 EIS yge T slaosls ys gulaio J3lae )l3w )l Jiols malis A Jgaa



IFA0 Hlgs (pedich Jleum V4 (alag) 4 o jlacdi (S0 5 93 ceusigo 9 8 gls doliliad .
PV s bame 5a CRTO o j5 0¥ 55110 F (035 835 ¥ 38 58 35 5 JLusil S0 95 )38 2 3555 Aluold 5 a0

LAl i3S 9 Va3 )L HISges dulite Y JSbs

A3k ol 305 9 ASY Asges il HlSges A JSub

a3l Juasl sladiges Jolas slie -9 Jsubs



Y40l (?.Juﬁdl.m_\ﬂ s_gl:e)‘\a‘)mﬁ‘éd‘)ﬁgmal@.ﬂ‘gejk;uw
by bouas Ju CK YO (S S oY 68-¥0F (550 K05 0¥ o8 sla 9, 9 (ol Jluall (Su )9 S, ;o A8 g8 aloold il w0 fA

S5 domi

ol () g T3 LCKRD 1 5V -4 F 5V 6 (lais s 4Y 53 (obtla 515 Sl eiis (S35 58 S5 s S5 0nl o

M Jeol 5l plal Caliie (b g5 alolo

oS it b o e 4 8 g alolb (IS 03508 o n Doy g0 41 85 ke b e hn B 5 aliolb 3 0315 0L s ()
Wl o o damin a g0 33 ble S5 L gl s 8 e

L B 4 L (e 3y 55 3l (30 (S 55 O S s 4 Il &5 e o o 0o 50553 0013 LSS s s gy 5 (Y
YW e e P i3 alol b aiged gl o cpl Sl 0390 i 555 (85 Al b gl 55 (e (pl ol adly il 31 Sl 5l
Wl 0351 5 805 YWY e (e O (B 5 Aol b 50l 53 558

Aol b g0 4y Loy o (535550 St 0 ol g (Sl g 53 BB 0 gl 52 (sl gomin Lo g 458 8 plowil (sl guny 2 53 (F
3 el VAAIIPY o 55 e Lo O (a5 sl b gas 0 bogy o S5y 55 oy o i s V/AVIIPY Ao 5 e L B i g
JS s 5 a8l 1Bl 5 (63,55 i (65 51 o 53 a8 5 ol (I L ¢ adn 0 (8 5 o L g 03 oS Tl
oS ey (355 aholb b a3 (B3 g5 sl 45T 0d Lty 5 g o 0 sl il S e Jush 3 (s s (Sl
s

ailote slul Cob e Juo O (28 5 alols b & g Jlasl &S 2in Jumd 53 ol dazeie e ge 93 blis 5 (636 oo LS 5 LS (F
st oS e Juab > (B3, 50 S 03 Gl 31 ol T g ST o o G531 05 6555 59 6 5 0 5 e fud 53 50T
ol 2L &5 a5 ]

S g0 31 855 0T AL e ¢ 208 (a8 5 aloolb L 5503 53 (g0 033 Ghle K85 pde s 457 0315 0L uilinl 05057 s (0
Ll 0351 7aS iy 8 5 Aol b & gad )l JU Canslie o o ool 0351 iy 8 aluolo L 4l JLoa]

&l

[1] B.Crossland, Explosive Welding of Metals and Its Applications, 1982.

[2] T.Z.Blazynski, Explosive Welding, Forming and Compaction, 1983.

[3] N.Kengkla, N.Tareelap, Proc Conf 1stMae Fah Luang University, 2012.

[4] U.Kamachi Mudali, B.M. Ananda Rao, K. Shanmugam, R. Natarajan, B. Raj, Corrosion and microstructural
aspects of dissimilar joints of titanium and type 304L stainless steel, Journal of Nuclear Materials, Vol. 321,
2003, Pp. 40-48.

[S] M.Acarer, Electrical, Corrosion, and Mechanical Properties of Aluminum-Copper Joints Produced by Explosive
Welding, Journal of Materials Engineering and Performance, Vol. 21, 2012, Pp 2375-2379.

[6] N. Kahramana, B. Gulenc, Joining of titanium/stainless steel by explosive welding and effect on interface
Journal of Materials Processing Technology, Vol. 169, 2005, Pp. 127-133.

[7]1 N.Kahramana, B. Gulenc, Corrosion and mechanical-microstructural aspects of dissimilar joints of Ti-6Al—
4V and Al plates " International Journal of Impact Engineering, Vol. 34, 2007, Pp. 1423—-1432.

AN (S35 oo S pens s Ve e gz 3313 0 (6 558 (Sikoma p i3S [8]

[9] H.R. Zareie Rajani ,S.A.A. Akbari Mousavi,F. Madani Sani, Comparison of corrosion behavior between fusion
cladded and explosive cladded Inconel 625/plain carbon steel bimetal plates, Materials and Design, Vol. 43,
2013, Pp 467-474.

ul.n...a.?u 9 ‘551(: ..\}‘5 ‘SAM.MJ‘ Q‘)] ol.iwlo Q‘ﬁ.n ‘5...:..\...9‘;0 6;5& AJLM:) ¢ uﬁu & co.)l.n] ‘ (SR (_g).‘.ﬂ ‘ &U’“" . L)‘)"'“" o)§ ob‘fl}‘a [10]
AN e



IFA0 Hlgs (pedich Jleum V4 (alag) 4 o jlacdi (S0 5 93 ceusigo 9 8 gls doliliad
PR ol bome 3 CRYD S ¥ 910 F (33 S0 43 58 (5183 59 (5,1l JLusll S0 g3 4138 ) 2 355 ol 5l guny 0

[11] N. Kahraman, B.Gulence, Microstructural and mechanical properties of Cu-Ti plates bonded through explosive
welding process", Journal of Materials Processing Technology, Vol. 169, 2005, Pp.67-71.

[12] A. Durgutlu, B. Gulenc, F. Findik, Examination of copper/stainless steel joints formed by explosive welding,
Materials and Design, Vol. 26, 2005, Pp. 497-507.

[13] A.Durgutlu, H. Okuyucu, B. Gulenc, Investigation of effect of the stand-off distance on interface Characteristics
of explosively welded copper and stainless steel", Materials and Design, Vol. 29, 2008, Pp. 1480-1484.

[14] B. Gulenc, Investigation of interface properties and weldability of aluminum and copper plates by explosive
welding method", Materials and Design, Vol. 29, 2008, Pp. 275-278.

[15] N. Kahraman, B.Gulence , F.Findik, Joining of titanium/stainless steel by explosive welding and effect on
interface, Journal of Materials Processing Technology, Vol. 169, 2005, Pp.127-133.






1FI0 jles (atich Jloam 18 (2lag) 3 0 lack (8,95 aaniiga g p gle dalilind
(baand g A aihaal g ds Gy (SLaw] (S0 98 HUS ) 53 pases I IS 5 a8 sy s Bl g S50 A (g 3

SISy adsd Juw jo paaws SlagSga Hl oy
oashagal (a9 4 (20 slaws] (Su 8 HHS ) 3 paa
sbpand g sl

TOSS jauds (auaode T lS a8l gal Toul ) daa g, eS ' cauld adsa

J:\.lj:ll &h‘;\ﬂmomla Al LSLA 6\,5&554‘3,4 GQ‘S/‘:“““_‘ : a“.? 9‘4-4-2&)‘ ‘;""MJLSQS > :.-‘d\
J:""ﬁ' SIbs u."\a.'ua ol&unly «caly Gle:gJ‘sL"é 3 A‘j“ ‘:A|s’ AR - : KJ|“ 2300 Y
il Sl s o8Iy i Lo (slga, 9l g o g0 AISLEI painne (Fine "

meysam.ghasemi99@gmail.com :J ghus ouious g3 *

LV TRPIRT - RN SN IY CVVR 7L N (I

©

Jeiley 5 e Jsb Jds 4 oD (s U s s 58 51T 5 0l 53 055 00 45 ot SIS 1 leandis S0 i) 4 ks SIS
)}.A-»ﬁughjﬁéa}ﬁmu\ijlfcﬁd.»&u{;)w@lnf;J,Nal).s..sj.icdne:\.&:..»\.\}'\—&b;pqo}:mf\u\.o\.,a}kg\(l{
Sl o shaie s sl 8 8513 G535 50 5 LTS3y b (55 p ok Slas S (63 S i 1 (G ol 53 il
Slos 863 oS 5 Bl s b 0315 g pamss 4Y 25 655 (ol S 5 AT 3 G b Sl SN i il AT g
5V o polin b mpe gemile e TVY OL o adls b odd Wi jas s 05051 planil Sl aiber SIS 5 A5 Jo 55 o
Ul;.:‘g@@goyﬂjl«b.fﬁym..\;C\?a\uu% PACIE c‘“@bjd‘é‘}é).aQjﬁjTa‘jaﬁaJ‘Jmﬁ'ftj)bc‘)?v
I P . . T . . STOT - P 5 .

g 238 s g by SN uilaal 05051 5 glest (6 el s 05057 OT (65 2 My by (oo S S5 (o)
O Jlab 8 55 ol 518G oS sl DL ek s s s 28 8 13 andllae 5550 gy 03 SN O pSns SCn b sl 53 n g
égf_v{MQBJ;‘;JQ‘r&)é&w.@\ﬁquYﬁjéfﬁﬁ‘_}&)észos&b;mﬁ&ﬁ)jwcd&')&x'\i
)JﬁMQLﬁj;daﬂj‘)bcf“)wL&MWCBU\ﬂCﬁw‘)‘u\.?j:.'itQMMJ.?:V\:T;;})‘,:‘@|Q§JSL§¢VLSC_-LM

.gL.w\a;L\QLL’.sj>'-)'|Lgﬁj:)}sjbé)&)k;ui&ﬁcé)bgb’dij&

fatliant s A il glas (5 el s (82555 it Sl S63 e SIS (5N, ST Dolals”



VPA0 e (i Jlum 14 (ylag) 8 0 lach (5355 (cuuie g pole dolilund
laandt g Sl uilagal by s il LT (553595 JS8, s a8 53 aal 63 e 5 s sbog S50 31 sy | Y

EIS analysis on the Effect of Sodium
Dichromate on Corrosion Behavior of
Platinum Anodes in Sodium Perchlorate
production Cell
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Abstract:

Sodium perchlorate is produced electrochemically using Pt/Nb anode due to their high service life and high oxygen
evolution overpotential. Sodium chlorate, sodium chloride and sodium dichromate are the main components of
the electrochemical cell for perchlorate production. In this research the effect of sodium dichromate concentration
has been investigated on corrosion behavior of Pt/Nb anode. Platinum was electroplated on niobium substrate.
The obtained samples were then exposed to accelerated life test in perchlorate production cell with 0, 1 and 3
gr/lit sodium dichromate for 3, 10, 40 and 70 hour at constant current density of 5.9 A/cm?. Cyclic voltammetry
and electrochemical impedance spectroscopy tests was done on the samples at each time extension. The samples
finally were characterized using SEM. The result showed that passivation of niobium substrate which tends
Nb,O, to form on it, is the main mechanism by which the sample is deactivated. In addition presence of sodium
dichromate has a significant effect on corrosion of the anode, although it is known as a cathodic inhibitor. Finally
it was observed that 3 gr/lit is the optimum concentration for sodium dichromate in which the anode has the
highest corrosion resistance in sodium perchlorate production cell.

Keywords: Platinum, Sodium Perchlorate, Sodium Dichromate, Corrosion, Cyclic Voltammetry, Electrochemical
Impedance Spectroscopy;
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Abstract:

This paper evaluates the function of talc as a reservoir and its ability to absorb and release corrosion inhibitors.
In this sense, the performance of released corrosion inhibitors is studied by using electrochemical analysis such
as electrochemical impedance spectroscopy as well as surface analysis such as scanning electron microscopy
and Energy-dispersive X-ray spectroscopy. Results indicated that talc can adsorb benzothiazole (BTH) as an
organic inhibitor and release it in a sodium chloride solution. The trend and magnitude of some parameters
including low frequency impedance modulus, polarization resistance and current density revealed the effective
role of inhibitor-doped talc in controlling the corrosion of mild steel in sodium chloride solution. The scanning
electron microscopy results showed that in the presence of benzothiazole, formation of a compact film on the

substrate surface, increasing the corrosion resistance.

Keywords: Mild steel; Talc; Corrosion inhibitor; electrochemical impedance spectroscopy; Surface analysis.;
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Abstract:

In current study effect of severe shot peening pretreatment on plasma electrolytic oxidation coating of MgAZ3 1B
is investigated. It was revealed that shot peening increases surface energy and discharge sites enhances finally
energy of discharges reduces. In short term, absorption of nanoparticles is improved by more than 20% while it
reduces to 50% of non-pretreated sample. Changes in surface roughness and porosity volume lead to reduction
of wetting angle from 48 to 29 degrees for non-pre-treated and pre-treated sample, respectively. Although shot
peening reduces porosity level, application of titania nanoparticles reduces thickness of coating and therefore
their simultaneous application reduces corrosion resistance. Most passive corrosion potential, -1.45V, is

ascribed to pretreated sample that were coated in nanoparticle-free electrolyte.

Keywords: Plasma electrolytic oxidation; severe shot peening, surface nano-crystallization, nano-composite,
AZ31B;
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