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AiAl O - Edin +im ™ oAy 1dAd 42 FeS Atd EE&iAdr va Conaj Ajt a¢ i ¥4
GOoCaiAA i OC 4L

ao(T

i Ulr o1 2% CU a7 Gt oufi § Caj ¢bpT %2 1A% T 1% SiatdAd ¢ CTC Vtln- TnAiAl O - 1dAd
[%Ni3 &C8” ¢ 4t )G Ay kA - Y Cidin ¢Caay ¢ 2dAd Gl %t EoCRAA CEpf CRthA- OLCAL aAGA
2 CS{ At OCTEL w 1A Uil ¥t Acdtii OTE Conhj At agion Ou{t CanoEtmcj CAW o1 nd Andit
AT 16ITCHTUALYE 1A) w 2°E ACAE G1dAd cliy W ¢ IACHY a2 )2Em Cii OAy#OCE OCaIAA i Ejne OC™ 1
0Algj Chthr Cyi JPEm Cir 1a2%i %CC O Cluaj Apt g 6C y Amivy Cew%3 juCoay W Gi w
¢ Ao Gua ARG A A)acAvatA#Eng i AOE WA~ 0ALjS b1/9 ¢anmTT 1iojioAr &{0 CiithA -
j CAAE &{0 )ojuCri Cur e ACiij y CAw ¢~ £ CoiCaCEy YTt DAl j OAAE CRtkA - Al j ¢v ©b1 &°Uj
EoAdw Al O T _ EU ApCl, Ut % Acdfi +i—jy CuACAWL 5 w0l A A<Af 11§ 8PE <=y j WE;j
o aeuj ¢ Ao afmj A Achb w § 1a°fA - OC™ 0 QAL &ng w § 1d +iT " oAy S1dAd AJAG) % Ajt acrofy
Wi GYoEC OACACCAT iy § 4°F %eEC &% &Aj % a°E 6CTEE CS{ Atd CHCUCE YT OAlj
A 68IlE § 8°F %mEC Ayt %06 EtAd n AC) 1dAd Qyit OAY#oCE ¢Uba )opi Ci gaid AiAl O - 1dAd
JLAE Cil %EC &% CYHEC-
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AlC&l

oCiAt )otj Cu aE Az GAAINR ApCl, 2 CUAL CARSKEC- ;v AcEYiii AdL ©p CO %t CAICIjy3TCl CiiatdAd ACAL
W CHITEA« j C¥ile OTE ICOWE  1CYeYe EnOby aCimé 10T oAv v CinY WiCA? yCi% AT watdAd Uiy ApcinA
)[,]ohat Cu OCTEE i CiA« g Ciidia -wA SiiatdAd o Céciin © TH2 [Ofi

Gt GCh° A § aAr % CAé <3 1dAd Ar ¢{/&) Ai 1y Cu it CoratdAd Sz iwa | Ay TC 1aAd iy
)[,1°bEw @OjweCt i @ttujiyy 1+ACACH 6°U cwACCHmT % TupY Gl

Eani ¢A« Y =i oAy SAiCy%TC CiatdAd o atiey 1oii i ¢z Guéoir Akl OAQ - ¥y AbAAL w aviia
1dA8 .OJAE Ci XALE U CAICHY%TCH CratdAd AcAL A« NAGE 1L Ofi SratdAd )T Al A<t § %U) O ud AptAd
KL aoaY 1Al QAbY Ar vel p[ wopmAy emOu CA«AE Omé CTCHTY =i oAr OxA it w -Tn CAICEj¥TCa
Glr w2t Gond j dA™E =iy § € Av Cot¥id 1dAd T ¢ - 1dAG JLAE CU aL¥a i oiil j Caf Gnéaiy Gd Al OCIAL
)[-1XAE Cu iy Ajit Atk ¢ Ar ¢Cpohj OtOff 1dAd

Cuvwr v, CEET EA- Ucin 1L -Tn 1A 129 Cu e atienAr 1hAL Oty %2 AT - C%A SnatdAd Ut ¢
)7-8°En

ICaE OAJHOCA by ¢y Y GOl ~AGNTU § &% EA) ¢v WAl &Y:3 § Gibd OE v ¢1 j1i{Y EOjj +ACHTU
Jt, %EATESCEN C QAj#OCE C1¥E A-Coj % § »Agj IXYacc

i C”OA xACY ICAthA - optj¥a ATper b OEw gadia CTeARAed y CTOWTY ICHICACE%aTi OU%E AT CERAT 2
Gia Chonan %t ChNAI CRtkA- wt OCE Wt a3 NAGY )ouj ti-iv Co~ o CitkA- e O°F %t a¥e3 AiCAA
&YE OF% S 1Al Uiy wiv 1PAE CU Ti—r wagwd TCz ¢ %0y ACAWS Swagnd nd Con-wj Ind Apvte ¥ ©pwi CiCaCE
JoEn Cuj SHhy%N

oAy yRupt CHCACE OUYE ve OCAEjwe- 1 L1 Az ©iAe) CoNAN CHithA - »Agj it a°phi CEH a%e3 &Aj OOYE Y
y CoNAY EEpt ©Ew{j Cit™1 W8l ¢y Yiofivhr a%a= CYanl C{A&) % GChe0a )2Ch Coj AT &Y% CYakR
o1 CEW{// &Y% OE% Cwa IATHl Conhj b2 )ear Clj i &% OEH § a°E) i~y A €34 T ¢ ¢ 2ahl CIAE(T
Cl v, &%t OE% Gud =ACTU Coi %AO Az JLAE Li-fr GO OE™ i ©ptj¥a ACAA T ~AT &Y% W ¢ 0 10AJ4OCA
)7.82Em Ci CTONTI € ATE § OE ™ jy Ciid 62U OUIE AT %i GO @CASE AAL 1 Az QuAt

1E- %A01)TAE Ci G¥%obi wa At ;% § v Ayt OCAj~ CYCR agve AiCAA CHICUCE YT Cua +ACHTU NRGY
o3t CEE ¢din Ept j AnAAC- CnavC/EN 1ooiy 42 Cun_ njy CitvA - ¢Cimé CA%a & A« CHICACEYYaTi CHhAuL
Chiee i A ;%0 1oy %2 oAl Cu AcAAC- SiadiC/El Uit FAE Cu CivA - Wl wa¥CAD Uty 1iPaly %2 A GCE 19«
it EpE E0Al y{A OOE Wt Agjy; § GOE Wt a¥%e3 i) )OCor hioié 11t LA«y a°E CAE COjj ABObl T ¢ Ai
UG CiitkA- &% ShAut I0ANAN Uty )2AE Cu #ophi Cu ©E% § ©ficii Cil OTE wATYE Al Cii3 128 ICE Lu—(y
252 Cii (wEj v ¢AVaCE aPanEnva go/ECA C -9 %t AT & Ajit
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CEpt CiitvA - & 6A0 1 Al ¢ A G1ofyH Qwaa 6 Tv v AT CHCACEaTHCTCHTU ~ACHTY W ¢ %2 AT $AOMIA
we Abd W ¢ 1LAE Cu Uy A% %aEdsy O3 e Ut a°kA- OC™ U W¥bl 42 Ask 20A Ai Cuéy [y Cl gl
ocier v @i Cuj ey CiithA - 1°Em AcAAC- BT YAO A1 gtCa Uiy % J1%iCh Cil OTE 20A Gy a &) 216
J7.812 TA«y Ctwd ConAAC- %iCa At 20A Ejth Ya WACENT w6 wA<jj LA« 1@6Ca GwAj Con CAR na Ajrtedd TAcy
&N v wAEE Ai%tE )*AE Ci ©jj 120A ACE Gl wa Ajrt 3% @it @3Ca Cyh Ena ComAAC- ¥.Ca v hjn—i Add 20A
v uAjj § 1%Ch CU OTE €% Cia AEAR Gijh @iC wiv 1% C&iA- CYCRAl« u-jj %1 OO« @iCh OCTEL (v &%
JLAE Cl a1%A - %eEC &% &Aj Giar ©pi Cii i
Y Gl CYRECT CRYTl LYy agicer Ubdapr ©pi CU W Gi j CARPE i At €% %2 1A0Y CEET Ept YAO3
JLAE Cl &% ECG CYUo/ER y{A y o341 Clh &Y 1%
4L Ai ©poEd CTCIPELAIE OWAY 190w Cl %iChE CRtkA- BCAN~ % ¢ Ay AW &{0 Al 6C&jr- § ¢Uta
i GCh )Opiny Cu ©pi watAy e €%E 1314y oaa v &% CYUEC- § w{«Al EOfj DACACCET BUY n § &Y% EA)
i VR/ER | 5 wprtei Guid Aed %ifv Uiy 12 1y Cl &% A T 621A) £A0A 112 &y a¥a3 CRkA - Li—dy Suie3y Cij Gé
joudy Cii gzt CEpE CAthA - UEELCE 19pEwm WOt ¥ialj it
% o0t A ey Ai 251 Cu Ebihdr vk CEpE CRithA - 10A74OCE OCHAA Cin SiiAd ™ i Az i Caly OCAY QLyAd
0% dn Gl OFoT %l EdAd GCheaa 19Ewr Ci #a°ppi ¢ Uan™ i ©CaiAA @iCd &Y y LI Eani$ oy j*
' 71)9) atAr 6&°3 il Uiy din OAj#OCE 2CaiAA § i1 £A0A %2 wiv 19Ew Ci %8Au CEpt CiitkA- A GUjnél
Cu OA%l OAAl T~ Ay § din =~ oAv GuardAd Ar 10Ay4OCa OCaiAA OC™ U %2 {//7 A ORI § dwél % iv
J1/81AE Cu a°Cnj 6{dztTIRS {iiSaa ZN-0Uy30 COCHAA CEDE CiithA - &% yodr Al OptjYas )OjAE
57/890%Ci CU e Adi3 1hAl VOCOE #CYE oS 1, { § W0 %t Chidki CiatdAd

(3FB (

&A (39¢8A3 (

Ad 139F yCivd Gaj w OAj4OCA OCaiAA oifi )1t 1,{ ¢Uoa n @Ceo/El C{/) atAr OC™ U LN &¥%bl H* Wogl
Oyt At TAE ©YwTal ATjj ¢v 646 vE 1% Ci 1igj OAj#OCE I1aPE athA - 1A 1M Ci Cie Az CS{ Stk aiCA
Gomi AC3uj  WAZAA %TpY %CHiE &£ EOfj AC3ij Ai @42 Ci QuEj - OTE | 69nLo AAd WAG) )t »Azj 1AL
OfOEL i GO CIAEDIY CS{ § 1137 Cil EOjj Ot O(CEL 1 Yin hAziAA %TpY 708 Ay CS{ Atd ¥%Chi ¢ £
CYYA CithA- A-Coj %1 ICAY %EC E9fj GACACCET +Ajo/El Ofi %2 wAjy%aTi &YuOu &% T )opinj Cu
FAONTU % | &Y CYUEC ¥ 3u{0 A AccAf i § webA) A~ )13CR Ci 2A- At GYeEC

JLht &Y CYEC- § Uiaj OE~ AN I¢y AWE| 2°F OCTEL FeS ©En 1y2RI0 5iaaztdiizy ¢Ofj OACACCAET #&i
JLAz O3A - Y8AN  TAAET COfni CHAEDTW CiCEL EE8) ©Ew Hydrogen Embrittiment CiAj#OCa G1¥£ Y #x
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JLa OFIA- EEC- Arvih &Y COfj EEiVy OLCEL i LUCH it &8 CTELA  ut § Eih Y WhmiAA Ceeo Ar v

W Gy a3 CAKA - Ti-r ju{«Al 1A- 1041 Cui ¢AI ©¥4 § 60~ Gt AT Ei Atd OCTEE CS{, it CS{ AT w—j ¢

&% EuoC- wEph oppAt Cu A~ AT a%= Gk, woel 1. { im0 ¥t AT ¢Av yh Gb o1 )14yj Cu oadd

7718°Ew CiAyhoCa G214 mEpl oAl Cii 29F Li3j OAYHOCE %06t &%0 ¢ optj Cl LA« A @ CEpE CiithA -
0 90 0

&C8”t Cih y LAl

Aot |GITCNTUAUE Cida 3°E Aa-wA ICHIj 1ein-Tn Al O- GLAAG Ghy WE ¢ wa AjAG) 1&C87E Uil w2
YCCaE G )& A aOE CiAR AC) Of wojwoA IAENE Gz § a°Uj , OF°« %t 1dAd ity CAICICE yCi%E )° a°E
AT % Aidy Cem% §uC0Y o1 1TAE @&3 Ebij 1hA0 1dAd Colly e -wA ATjj OCIL Az Ind AJAG) %2 Ajit a¢vof
WE§OU 40+ Gt § EYIA AA § {2 1T E CWOAD) Gl % 40+ °° Git %2 Ay JOE atwenAr Couéi
v ACijv ¢y % AT Cain U juCouY ¢vaelj ¢Aor C-ATAHTCH Y- wA Acfii J# - 6YO«$[2]CE aL¥ it ¢ YA
IEgj LAl Gud AjAG) ¥ E6%a uAC %CCaE w O8d § ACiyy i -wA @&= w Ai ©pi Cu &u§ v, UANAL Uy I9E
atuj Cuai aw y Shnig%a OAAE %ot CoCl . = ,+ = ,+ b w wd AjAG) Cind )Ewm Cu %/ECH €C87 ¢ Uity ~imjy
JOE Einil EECiA~ wpCUALj %2A-w j Clni OCT O 204 ,-++ au{uA it Oj o1 A~ O a°E
)& w3 AOAIM OAG™ U 42 § Oeehl ICO- DACAAGKE- GUCH agiop andeAL Az vk wa AjAG) 1GHHA atj ¢r A~
i &AL w § € AvaClj . 6YP« #t AT b1/9 canmTTmHanp Moy &{0 Yz Efj Ul %t Akl it 6AG” 0
OC™ 0 A W 62A) C/Ez COC™ U L 16AG™ 0 Uiy % H,S ¢ifi ¢y atueoAv 6Cit )[3]°E atueod "'44'0 EAG- w 1,{
Qykt GuOd Ai COC™ U QwApY Ar CwvAnCll v 2OE Aa-wA yCi% JOEm Ci ¢ifi § Gaj Guéay Aidi OAO - %t Ebiigj
CEpt CitvA- /&L St Ai CiRd™ 0 ¢r 6AY 0 Uity )1t 1%ié upnAy 1AL 19T Cu EonA ACE w Aidi OAQ -
) [3] ¢ Av a9F AnEytyz 1Az 4°F atuij C2d0 216 . SyRiy3 ¢Sa0 W ChTtw | 6{{/0 COCRIAA
OABA Uty 1ILAE Cu 6ol S 1%t A AjAG) ICTHWA - ©Y%A @& anonAL OAGA %1 AjAG) CYCRnYE o1 ©Obr
& -vA 10AUGj Ul %2 atieoAr 14AG anoeAL )& Av CTAT 2§39 § Ukl Ly%aTiv CuAl Az %06 1j%aTi j2 OE
AGCAA anomAL by 42 )2Em Ci 1 Av a2OE CHICHNY bhz1wic WAl <% OAAE AT ©pid asiizkyyidiztlo ¢i%E
AT Eni 1% A GO it 1LAE Cl An-wA GCEE~ ©pi Cp- Adk T & Ap« o1 WAGY AT CTUT 2§%eTi
AjAG) OCAEN )& Ar CYCh 2 Omé S AU 1 %AOr %t 0f AiCAA it Uity JLAE Ci GuiYv 1Ay AjAG) Cnda
onaYy ¢y 6{¢ Aiviat U{pi Ar e % a9E 28%EL 1i%ati AR Gulhw )1AE Ci GYCA agiofr Uccil 1%t At G{E
BAUPL ACWS . 1++ 1923 Cii I9Ew Cl oh/t0 ¢ el OCA~ wia Ai ga/ECA BCAjIe- GCE Eug KAUDGL | el
CY%A AT Chie it 19AE Cl iy ¢¥2 Qui¥iec SGNGYy Q@1 GO § SOt CIAEDiVY G, Uity %2 ), it Adjsr1%i Ci
onaYy i Ag3% Gl ¢v A~ )eat Ci €A% v g wou CAEwe- Gnaa AOg Gk )TAE Ci Yz %OLOTE  wAEDiW
G AQE) j AT Az IAOAS Quidhee AU 1 %8 y @Cat Cl %CCAE h/t A1 G{A) Ty &, 1E -+'0 gy mY 1 UTAY Y Q¥
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OCTEL &onii j ¢Ofj AC3uj y1 ¢ Ai 4 Cu 6CTEE w: CO- GACAAIE-~ Ch™ pu Ongj tity UAG-U 121%i Ci ¢{8
)¢AI 4O

G¥CR A-Coj

agnj &{0 Y% v ICEd:j Cva AAG] S CRLA- ¥ % 103 § 66C3 ¢ & AENRL 0(/ %EATE W2
CiitiA- QuACH UteEC: bn AjAG) § Gtteai bm AjAGi 1IGA T EU AT %AOmGA )24t Cu GwEj CO- OACAIAGE-
iz AC) Wy 4% 1a2%i W E0 Chisii 1dAd GOl § COj hmdth Ya o H,S YiCHE AT - W2AG) €{0 % )2par Cu QuEj
At %08 EtAdr oyt w ATEACT 1L9CR Cl g WARAR %Y ¥ChiE ¢~ £ CEWAR ¥AG COjj AC3ij Apt %06 EGAd
COA A GACAAGE- Ch~ bu #Apt %0¢ UiiaiitAs bn AjAG) Az #Ant %06 Ueais bm AJAG) ¢v 1€CE7E Uity %2 Iva
ACj 6aY %1 )& Ar a2E Btuind din A it Adj 1Ay cS{ Aid YCaiE &7 £ AT GOt ACuj %2y 1ILAE Cli a°CET Uik
¢Uta j a1%i oadd v &% eA %t CYUEQ ¢oj OACACCEY Qwtly ¥ Capl OCAjI- GrEt w bn AjAj|
" Vin i 12°CA% &% M0 A ¢ Ay 1dAl Quid AT ©fni %t a9F Ligj OAy%oCa Giv AT Ont Ci E (A% 1dA] %2 OAj#OCA
OFY}, 13°F AnAui v ApL%d ¢v |GG C3uED EGAl y Aiidy Ent Godh dinw )22%0 Cu &% %ebiA CaUEC
A1 Gl Eani %t oAl ConY 1A- Gl AT 12§k Co GG ¢v § wAA% & -ANTE UtgAE GiChe A § %eEC ACH Apt
CuiCaCEyYatv SIATCTE AT TAE Cu TiADEC- &C87£ Ul Cud Acdint A1 A«At i )2Em Ci 1dAd UA) ity CiitA -
O- 1adAd CitkA- py % S AU70 § W) GChe0a § 1+%« Eani OAlj Ar C{/E) %oeCs y ¢Y%A A oppht Ci
J#/ OYC«$ OJAE a1y Wt 1ein-Tn Akl
ChithA- Undh din 3 Yir GOfj AGA—E § OAJ#OCE 14y ohLISy /il t20SyiI- o hed CAEe- %itwel ZuvOr
YoEC 1dAd A GAJHOCA iy Oy IGO[j AtA—E 42 ChAeiid %4 EbAd w AT ¢A %i» A +;d )AE Cu CEN
7,482 OACAAKE- Gujnél w ATY G{E| h/t#t EOfj AA-£ pj Ai oGt Gy A 11AE Cl

YETE Y O«
CHCUCE §WCi¥%E 5, 6y°«

Table Chemical Compositions.(wt%)

Cc Mn | Si P S Nb Al Cr \Y Fe Ti C-eq
X70 R R I 2 A 222 e ol

Chemical Composition.(W1t%) based on API-5L 2007
standard | C Mn | Si P S Vv ‘Nb ‘Ti Other CE%
x70 R o | SUM O Max= % | Max=" _
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a9 i Ainidy  wCoay 5- 6y°«

AjAG iucay OA | wir(®® | amig(hr)
, 01 Oy | 40+ s
- 01 Oy | 40+ -
01 Oy | 40+
/ 0% owyy | ,+0+ |,

OAYj 42 atieoAy 1AL OAG™ U yCTUE S - OO«

Nacl | Acid acetic glacial | Distilled water | PH

%wt0'+ %wit+'0 other /

CHictCEyseatin CO - OGACAAGE- QAU j 26mj (/ 6§«

Sample | E_(MV) | i (9acm ) | b (mvdec ) | b (mVdec ) Corosion | OCP
corr a c ate

Ref 0706 | 0.000936 20,391 0.133 10481 | -0.651

N1/950,1hr | -0.697 | 0.000608 20.559 0.123 6689 | -0.647

N2/950,2hr | -0.701 | 0.000792 20.334 0.123 8873 | -0.648

N3/950,3nr | -0.703 | 0.000944 20.661 0.141 11764 | 06

N4/1050,1hr | -0.708 0.00133 20.828 0.178 14986 | -0.653

Amodic stress corresion cracking Hydrogen embritclement

7.8CEp CiithA - % EOi j ¢OJj GE~ v +ACHTU 5, OTE
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