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& = Strip Specimen fany circum{erential loct-
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location midway between the welds,

C = Transverse Weld Specimen
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EXAMPLE 2 OME 1757 (32 men), ONE 115" (L6 mem), TWO 1/327 (0.8 mm) DISCONTINUITIES

L » L ]

EXAMPLE 4: FOUR 1/16” {1.6 mm} DISCONTINUITIES

» [ ] » [} » - -

e

EXAMPLE 5: TWO 17167 (1.6 mm), FOUR Ef32” (0.3 mm) DISCONTINGITIES

EXAMPLE 6: EFGHT 17327 0.8 mm) DISCONTIMUITIES
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EXAMPLE 8: SCATTEREC, THREE }¢32" (0.8 wam), TER 1764 (0.4 mm) DISCONTINUTIES
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|
' EXAMFLE 7: SIXTEEN 1764* {04 mm) EISCONTIRUITIES
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Reference : API Standard 1104

—

PROCEDURE SPECIFICATION NO.

For............ ... ..,......,.Hbrking of.. ... ... ... Pipeand fiting.. ..
Pracess .56 40 L G

Materiaf ... ... ... L P e e
THameter amz‘ wall rh:kness e e e e .
Joint design... .....] o 2eF ey :.,'1—-’.:"."""..... e e
Filler metal and no. of beads' & e e e e e s B
Efectrical or flame characteristics.. ... ., v £ sotllon ... G e
Position... ... ... oo wsdlios
D:'recrion af weiding... e e e g e Gl e e

No. of weldingeg ... .. Lol iU e
Time lapse befween passes.. L I-’/.I-,"..(_.Ix'.'.,_._-«:.' e e e
Type and remioval of fme#p damp ......... oy .

Cleaning and/or grinding... e ,JJ Wl & zuf'
Prefieat / stresy relief. .. e e
Shiclding gas and ﬂow rate.. - ..;"..br,; ,...;.t;",.:_.,,'f..

Shielding flux. .. e ‘7.; r/,r:’,. e o

Speed of rraw.’ e e e e e e e e e e,
FPlasma gas composition... ... .. ... Plasma gas flow rete... ... ... ..
Plasma gas orifice size. . L, g f, e e e e e e
Sketches and rabufa.rwm mmdmd e e e o

Tested i o i Welder .. et e

Appraved. . .. e e e Welding superwmr e e e
Adopted... ... e e e eee e ven s ene e oo Chief engineer... ...LJ.,E

LI6" (1.6 mmy)

< ™ 1/327- 116" (0.8 - 1.6 mm)

Approximately 1/187(1.6 mm)—»j L-—- LAs” 1327(L.6 mm 0.8 mm)
Standard V-Bevel Butt Joint

i Approximately 187 (Imm)

Lo b e Sequence of Beads

Note: Dimensions are for example only,
FELECTRODE SIZE AND NUMBER OF BEADS

- Flectrade | | Amperage
Lo e Kize wnd l And 1
Bead Number Ty Voliage Pufurity Speed

I . __ - _
- .~ _,.! ]
I

2 i
e —

Figure 1 - Sample Procedure Specification Form
)
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R
Weiding of Pipeline und Related faelies

COUPON TEST REPORT

Date ... .. . Test No.... ...
LOcation... .. .. ... . L e e e e e e e e e e e e
SIAE . oot oo Weld Position  Rott [ Fixed O
Welder ................c..ccociiviees e Mark o L e e
Welding time ... ...... ... et g s Time of day... ... _.......... .. ..
Mean femperature .. ... ... .« ap. @TJM;LM Wind break used .. . ... ... ...
Heather condifitions. .. ... RENAR STAS - e

Vorage. . . i Ampemge e e e e e e e
Welding macﬁme ﬁape " t...;_’.,.at L&h.—'léﬁ Welding machine size... ... .. ... ... ...
Filler metol ... D500, Laotes. ,-,Jﬁg O
Reinfarcamem srze A T [ ST SO ...‘L,,__.. .,5,.’,.¢,1;flcﬁ.:_;¢.ﬂ_.
Pipe type and grade e T
Wall thickuess... .H,J we{,, e e Ouism’e diameter... ... ... ... ..

S AL
PESIRGFYES

1 2 ] 3 4 s | 6 | 7

Coupon stenclied
Origiral Specimen
Dimensions
Original Speccimen area
Maximum foad
Tensile Strength

Fracture
Location

Q Procedure [ | Qualitying Test v « A Qualified *. v

O werder Q Line tese -0 -~ O Disqualified "'
Maximum fensile... .. ... Minimum fengsite.,.". Average tenesile. . ..

Remuarks on tensile-strength (eSI5 ... ... e

Remarks on bend tests.. ... ... .. ...

Rermarks on Rick-Breali 18515, .. . . . o oo e e e e e e e e e

Test made at.... ... ... .. ... ... Dae. ..
Fested by .. ... . Superwsedby

Note: Use back for additonal remarks. This form can be used to report either
procedure  qualification fest or a welder qualification fest

Figure 2 — Sample Coupon Tets Report

www.iran—mavad.com

Age Cpmodins 9 (lgedild gy



AUl e st i bedT 9 SIS el

Iy by A 55 he o

u.wh! ul,.ui

{ tp f_,_,_:-c'_j.h-'p(_;} (ﬁ.f _,- (ﬂ Lﬂ:’-j

[

il =
s S e s (ol ga (gla yialol (Sl es pa g s AN sl 0
Al et wlnl wlyuiiy Lol 4y a8 sl caaatl p3s Sl pis ol I
5l Sl do o annJ|)jm4 waniio apli aF Jpdiun g bl ol puuss
4y Lol 3 gubine pdB3 uocxs 5 b sa s wlbamiie it Swbsl & p500s =il juss
s dame waadio ol &g &F (bl Sl s gl Sagre s Mo Al
sl aissle ol
L
EPPRIL T SYPPTYILV-PENRN A PR oy
Sy e gmon wbil subia b Ghe) s b S SE e 20T 58 ol ks
LR
Lyse 548 ¥
oes 4 lus 38 alixs 09,0 53 58 ool uolwl s Las JU5 o 38 s
23,50 @i 3l wsglio b oy 8 Hulwl s Jesll pgiws  lgiua oals yusa
:;}m}nﬁmﬁsﬁjtﬂmojﬁmmgq,ﬁ APF 1104 305kt oo *
EP e v L ssluo b Sl yia¥ oo askbie esku cuoslie J81aal Lise 318 —all

X‘ i [

Y

. g gl Mg

A paoSG g po il g2 iy €V - -l iy oatlus caoslie JSla Ll it — o
el FOST PR O

Ea e gl o 2B sy b b s slie peslad caoslis J8laa b lise 5 — 7
POR) b st gsls Liwhy p1AT aXE0 3 X70. X65 sy (7) 03,5 &h0

R cagid ans gl aslilas
v 17

Y

Juasl 7 o -

g pnsi gl el b 4y Gelin b St Siey) Jhadl 7 oabps odas s
s S hsn Jled Ay adly b ausl) 0o Gia S Sly vl pelil jpds od8
vadbl e ol

R
- -—

$ b ol -~
bl s . Guslly b gl eadls &y ol gy wdla I Ayl sl s

..\jat.lu..ougp.um

www.iran—mavad.cor

Age Cpmodins 9 (lgedild gy




o

-

190l e gt liatiale 7 g $oUAIS (pazmil

ag by doh sitdg o

-y o
0 lgs3 alid -4

i ol g maalid Jn 0958 as 01900 e Brud 0348 LD H cieliue s

: thﬁqoﬂﬁl‘tm&ﬁ n‘g.)f.j.}igf.yuis

Hagio EFA 5l 508 algd o lgsd  yewl waoldus — —all
Jiesdie 18/ vl siaddis /A I ﬂ}ln)lﬁ&ua.wl g — o

Mol VAN 1 i 03lgad el albus-

~1 V¥
04T 4 35— F

 Sigidias caguuzs | gwlnl Sl us s 0 s il oo oSl s

éiil).l_"dﬂf'ﬁ"'

.o&iifﬁ_}J.‘)AWSﬁJigdiﬂa)éﬂeﬂ.a)n

(U333 Bbo) o5 0558 & 0l s 315 09,8 K 1 ppsts — Al '

00diS p3 31 (5345 058
o9 s baduie KYPeiv PRTTY.
I A5 E6G10, E6O11
3 A 5.5 E7616,E7011
72 |A5.3 ES0ID, E801 | EV010 b
3 A5 iorAdSs |E0IS, E7016, E70I8 T
453 ES015, E8016, E8018 , E9018
£ 1 A517 ELS P6XZ
ELSK F6X0
ELI2 FEX2
EM5K F7XZ
EMI2K F7X0
EMIZK F7X2 :_
EMISK
. s 4518 ER70S.2
13 A5.18 ER70S-6
k A 5.28 ERS0S-D2?
A5.28 ER90S-G
, 5 |A5.2 EG60, RG6S |
! 7 [A3.20 E6IT-GS°
e - E7IT-GS® a
- [T§ (432 E7ITS-K6 ,
v | A35.29 E9IT8-G l |

303 Y ol as POR Ll 8 bl salisel 3,50 2ilyd oo o LWLV N s ._5_;_3?3@

3 035 il 58 g 03,0 0 Jomllpghns cuades 2uli s 15 e £ 0T 3 Ghen e 5 235l GUEH R - it
AWS i ddubo glody w0l doas FOAZ-EMIZK | FIAQ-ELIZ ; \Jis 3y amie AWS s il fogs puw
] s daos capnllio 20 e
Apir i pana bodlme JF  Glols O 08 has pos s - £ |
A lilac A= Foadesly  hgs 2igo plage =4 VAl e PLA Gl X g3 gy deamdia b -1

Age pdins g Gbgredild @y

atyy ol s S 5s Sy bodd - d



Yoo ubalopts s Eladnte T g s llhiyn | yasal

atg by i )5l s

ailatl 09,5 ot slue 34 )b ga (sl 29> 03,5 )3 03wl u 36 =l
Al 03195l w1 I s (Glanly 0348 3y H5 5 Lo b GEuille olss pliil ool
DR SRV
Fi0 iluogiad - ¥
D guo 33 - zaanl wbol juds uially 3 oplite Jlpa f paftlue Yl s
sy Sl b i 33350 ag aato 3 0 e 4 audiane Ol G20l oolaiul
L Sgdise o gancma | pulal
- VLA
Uty e o= A |
ol bl s+ 35 ol 9 dslin) (g JaaSS g 0l 15 el 3
NI R
Sk i =4
L o e R LU
bably (o nban] s+ 3l sy Vo ) M s 24 s00b s
Bblxa JU 139 J&\il.'xa}lj'—_ll\:hl'
bplﬁc.oyLmijb,bm.i;}IL!)L;bsmju'mJ:';él_:u)’ls'\_ﬁjl)ﬂss
Do o e gusme bl juis 5 slal
Tadloea JI (5159 ( afads  pd) B 3 o33imme S odac el L il st
AT oo cobia ay bl juss S

I

—_ 11
Sohga s — 1

« .,_,ml.;.ui).y_.ﬁu{ EREVSTRSTE P RN t_é,.lu'.'\.n] Lj_)'.f.nb}; PAYER TS

m_aye

o pa wiam e 1Y

ceonanl sl pauads « { afuBa o hegiibe] S pa ek i 039 IR0 S s

ile 8 =Y
..;Lmlduhu])gs.n.{_ﬁqhﬁﬂ{ﬂﬁummaglﬁd_&)adﬁlhL}.‘u.ﬂ'f

TP e

(PWHT) ssSuboa )l s s Sldec—1E
23 ooub ackdis alie | sagame Jl S A g Sl Sllae o g8l
.J}i&gyuﬂ@ulm';.y_ﬂsdmﬂ!)}iwb

dlge Cpmwdite 9 (bgdily @ yo



| vy sl e s lpinle Ty s el

gty A S dg o

S0 Joall ) gid G doo wls Siliale 3T

S AR
J % |+
Topol
i
Hick. ok
ot o
gty bad
Gowadgy T 11 B R3S 80
bk T O @ 10 4.560° {1143

ahio, Mexs S o sl v £ 500" (1143 mm).
whan wall Fucknars i graatel than
0500" (42.7 rm)

‘"qumm
Rl o murﬂ"r \\
Poch-braak \ Hch-beed
¥ ‘\‘lm
Pl ¢ acht Bl
Face o weht D

LA T s . —
1 tm the company s opton, the kvatesns may he rexed g wod the it cpeally spaced around U prpc. B ELEr 3R

hiall ne onchade Uhe bonng ol w okl " .

\ JDr-r I':nll svtian ensile ponmnen i B aed B3 W win L dunter o thah pyralaa 1 314 4 i

Lew3non ot Tpst Buh-Wald Specimens for Procoedure GuaMealon Tarst

Jordl g s oo Sl GhaleT $la s wad pligs piule)T sla digas NESTIBERT

www.lran—mavad.com

Ao Gpodige 5 Qligmiils @2 ye



bl e pme sae Sl T 9 g My | jad

o) bl 5Saby s
| ¥
25 ey
{
] 1
o | wan mickness
Y e U i
i nef be mamoved
o i aide of spacimen
oHadsS angliie | yialo i1 aigas  Tensile Strength Test Specimen
Nt ol by hecleiae-
SPOCITUN may be pechineg of
@ygen cud, edges shal be
w STl and pacsll

Appinratety Tyt (3 mewy

Trarkvarss rovch nod o
axcaad 'Y’ |t 6 mem o depm

L b | yigla 3T digas

Oplronal el v aak el
SPECITeN o MACmAbC drd
TemudAomibe wkdg

Nick-Break Test Specmen

Age pdins g Gbgredild @y



™ .
G Py F il wapFa gl Shabule T 8 Golbys | paxd)

" {3 torn) mae,
Spdcmen My be RS M aoiney
nm:wn:ygmu7
I — — .
I / IDWI‘R‘EM}
W Approumatelr §' (290 mm) — ——
Wi
Iwﬂm

ed 1 bk T,
mwmmmhmmm"ﬂw 10m ik with the surace of e gpocinen

-Rool- and Face-Beng Tesi Specimen Wak Thvknesses Less Than of £Qua’ 10 0 500 in 112 7 mamy

Nowe The webd noforremen shall po —

Masdae 1Y (gglune b pio¥ ajlesd croling : dunp g Sudagy | yinnss Uiql..u_)Td.:’m

[
|
i

1
|‘ A !"f“ﬂm
i

! |
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Mokes:

L. The weld reinforoement shall be aancred Erow both faces Bish wuh the surface of the specimen

Z Specirr:muuyh:mmbincmmlﬁihof‘!;n{l!m].udq:h;yhmmmu:uﬂhﬂw.
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Steel Sheet- Coil or Fiat

ASTM ASTO/ASTOM 30 30,000 (207
33 33,000 (228)

36 36,000 (248)

40 40,000 (276)

45 45 000 (310

50 50,000 (345)

ASTM AGDT/ AB0TM 43 45,000 (310
50 50,000 {345)

ASTM AT/ ADTM 30 30,0600 {207)
33 33,000 (228)

36 36,000 (248}

40 40,000 {276}

ASTM A935/A935M 45 45000 {310}
50 50.000 {345)

ASTM A935/A935M 50 50,000 {345)

Steel Plate

ASTM A3S/AZ6M 36,000 (248)
ASTM A283/A283M C 30,000 (207
D 33,000 (228)

ASTM ASTUASTIM 42 42,000 (290}
50 30,000 (345
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€rEATEQ On BOTH SIDES OF POPE MmETAL REVEAL LEARAGE By SUFHED WELOS anD T
UROER TEE, THE PE WETAL DOES WOT PROVIDE VEMTMNG ARG WELDING AND
PAVIDE REINEORTERENT HEAT TREATMENT [ SEE

aid 33 (d)8)] NOT RECAARED FO TEE TrPE

R I A —

SADOLE AMD SLEEVE TYPE LADOLE TYPE

 thr encircling membee [or e, Seeve, or maddle type 15 thicker than (e header ard i1 ends 1re 10 bt welded 10
e headey, the ends shall bt chamfered (a1 approximaty 45 degreer) down bo 2 thickness ase in excess of the
herder thickness.
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HEAQDER HEADER
SADOLE
Ty = Komunad Walt Thecknest of Branch Th © Bominal Wall Theeknest of Header

M = Nomina Wall Thickness of Pad Reinfoncemens Member

Wy Hominal Wall Thu knéss of Szddle a1 Branch End

My, = Hormaz) Wil Thicknest of Saddie at Heador Tnd

W, ibimimum] ® The Sesller of T, M. o I8 inch (1¢ mm)

W, [Minumuom) o The amafler 6f 0 7 Ty, 0.7 M, or ¥ ach (13 mm) W, (Miamum) & Appres Th

W, [(Minimum) = The Smaller of 9.7 Tp, @ 7 My, or % ingh (13 mm) W, {Mazunum) = Appros. Th

W, (Mimrhum) = The Sondler of Ty, My, ar 38 wch (1D em)

M = Lf16 inck {3 5 mm) (Munimues], 178 nch (3 mm) {(Muamum} {Unless Bick Welded oc Backeng Strap v Laed)

Al Welds 1o Have Equal Leg Dimensions 3nd 3 Miwnimum Throat ¢ 0.707 X Leg Dumenuon

If e reinforang member b Qucker at 15 edge than the header, the cdge shall b chamfcred fut
approxumately 45 depreest dewn 1o 4 Unckness so log dimennions ol the fllet weid shall be within e
minumum ynd masimum dimensant speciiied abave,

& hale thall Be premded in reunfor dment 18 peved keakape i bured welds and 1o provide verling dufing
weldiag and heat eatmens | 404,31 (43017
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When a welding saddie it usrd i1 thall be inserted over this orp f conneehoa - sce Fig, 404,35 {21 12}

T = nominad wall thitkneis of header R

Tp = nomina wall thickaets of branch i

W, (mirimum) * the smalier of Ty, Ty or 38 1nch {19 mm) '

H = 1716 inch (1.5 mm) {mirmum), 118 ineh (3 mest) [maximum) (unless back welded o backing 1p 1 used) '
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SFA-5.5 2000 SECTION 11

{A) ASSORTED ROUNDED INDICATIONS

SIZE 164 in. (0.4 mem) T 1AE n. (1.5 mm) IN DIAMETER Of IN LENGTH. MAXIMUM NUMBER OF INDICATICNS M ANY § 1,

{150 mr) OF WELD = 18, WITH THE FOLLOWING RESTRICTIONS:

MAOIMUM MUMBER OF LARGE 2/84 in. {1.2 mm) TO 1416 in, (1.8 mm) IN DIAMETER OR 1M LEMGTH INDNCATIONS = 3,
MAXIMUM MUMBER OF MEDIUM 1722 . (0.8 men) TO 364 b, (1.2 mm) iV CIAMETER OF (N LENGTH IWOIKCATIONS = 5,
IAAXIMUN NUMBER OF SMALL 1484 in. (0.4 mm] TO 1432 in. (0.8 i} I DIAMETER OR IV LENGTH JMNODICATIONS = 10,

{B) LARGE ROUNDED INDICATIONS
SIZE 3/64 In. (1.2 mmy TO 1145 In. {1.6 mwm) IN DIAMETER GR 14 LENGTH.
MAXIMLIM NUMBER OF INDICATIONS i ANY € In. {150 mm) OF WELD = &,

{C) MEQILM ROUNCED INDICATIONS
SIZE 1732w, (0.8 mm} TO 254 I {1.2 pm} IN CIAMETER OR IN LENGTH.
MAXIMUM NUMBER OF INDICATIONS IN ANY § ln. {150 mm) OF WELD = 1{5.

{0y SMALL ROUNDED INDICATIONS

SIZE 1454 i (0.4 eramh TO /32 I, (0.8 mvm) IN DHAMETER OR (N LENGTH.

MAXIMUM NUMBER OF INDICATIONS IN ANY § [ (150 mat} OF WELD = a0,

Moies:

1. 10 using these standands, the chart which & moat representative of the size of the rounded indsations prasent in the test
gpecimen radiograph shall be used for determiining conformanca to these rediegrapiue standards

2. Since these are last walds spacifically made 1t the laboratory for dlassification purpases, tha radioepaphl; requiremants 1o these
test welds are more righd than thoss which may be required for general fatsncatian.

3. Incicabong whose largest dimension goes not exseed 1/54 In. (0.4 mm) shail be diaregarded,

FIG. & RADIOGRAPHIC ACCEPTANCE STANDARDS fOR ROUNDED INDICATIONS (GRADE 1)

— L - sm—raranan e
—_— e T T =

Slgo Cpmsdine 5 (lgmiily g2 e
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PART € — SPECIFICATIONS FOR WELDING RODS,
ELECTRODES, AND FILLER METALS SPA-5.5
L] . N - * -
L] L] . -
- - - -
1 a L -

(E) ASSORTED BOUNDED INDICATIONS
SIZE 1/64 in. {0.4 mm} TQ 5/64 1. (2.0 mm) (N DIAMETER OR M LENGTH,
| MAXIMUM NUMBER OF INDICATIONS IN ANY € In. (150 mm) OF WELD = 27, WITH THE FOLLOWING RESTRICTIONS:
| MAXIMUM NUMBER OF LARGE 1116 In. {1.6 mm} TO 564 fn {2.0 mm) IN DIAMETER DA IN LENGTH INOICATIONS = 3.
MAXIMUM NUMBER OF MEDIUM 64 in. (1.2 mm) TO 1416 in. {1.6 mm} IN DIAMETER OR IN LENGTH SNDICATIONS = 8.
MAXIMUM NUMBER OF SMALL 1/64 in_ (0.4 mm) TO 3/84 1. (1.2 mm) IN DIAMETER OR IN LENGTH INDICATIONS = 16.

]

| {F) LARGE ACUNDED INOICATIONS
| SITE 148 1.8 s} TO S84 n, (20 Tt 1 DIAMETER OR 1M LENGTH

1w

MAXIMUNM HUMBER OF IMDICATIONS [N ANY & 10, [150 mm) OF WELD = T4,

{‘ L] - - F
- ] [ |
- .
] - - .
* - [ -
- - - - . ™
{53) MED{UM AOUNDED INDICATIONS
SIZE 264 in, (1.2 men} TO 116 I (1.6 mm) IN DIAMETER OR [N LENGTH. ]
MAXIMUM NUMBER OF INTHCATIONS IN ANY 6 i (150 mm) OF WELD = 22
| . * .
- L] - - * . - .
| - - - [ ]
-
- - - ] - - - . L]
] » - - L]

(H) SMALL ROUNDED SHOICATIONS
SIZE 1/64 in. (0.4 mm) TO B4 in, (1.2 mm} IN DIAMETER OR 1 LENGTH,
MAKIMUM NUMEER OF INDICATIONS IN ANY & in. {150 mmj OF WELD = 44,

I:I_a Ilisl.ming thesa standards, the chart which Ls most representative of the size of the rounded indications present in the test
spacimen radiograph shall be used for determining conforrmancs 1o thase radlographic standards, ) )

2. Sines fhese are lest weids specifically made in ihe laboratory for cassification purpogas, the radiographic requirernents for these
test welds ara mora Kgid than those which may be required for general fabrication.

3. indications whosa largest dimension doms not exceed 1164 in. (0.4 mm} shall be dfaregardad,

FIG. b RADIOGRAPHIC ACCEPTANCE STANDARDS FOR RGUNDED INDICATIONS (GRADE 2} (CONT'D)
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‘ 4 5% G- 1720 Mo Steet AlE FLE|M) [HiR elafeieie|B|piglcicle i
9 7% Cr. 147% Mo Seedl AlE FIF|GiH i Blaints|e|BiBiB|ClC|C
10 9% Cc- 1% Mo Seed ALE FlFig|H] I rirleiale|e{eln]slsic]|clc
11 [Twse 405 Stunless steel FJE] Tx{ Ixja|n|nl|Bin|E|Bicic|C
: 12 ITvpe 4105 Stoinless weel a|n el (xialelalalsisis|elcicic
L] [Tvpe 410 Sexinfess see! AE Tleix] Inleig|alsjelelalcicic ;
14 [Tvpe 304 Stainkbess steel glalelcleialaielnisfniple] |Liripititiola|cicic
15 [Twe JG4L Suinkss seel gleleiciala|eletalelelpln]L] IMMic|M|ololCiclC
; 16 321 Stunless s pielatciglpig|eialnlaletniniv]| |N|LIM]oiC]|ClC]C
E 17 _[Tupe 347 Staistess meed Blptalcielelelnle|nlals|eie(m|y] |pimirle{ciclc ,
i35 [Tvpe 116 Staindess steel slplelc|elnlele|slslelalpli]|riL)e] jqiolDiCic|C :
1% |Tvpe 516L Stanboyd mecl Blaleic|oia]|ain|nis]etelalL MjMiMigl Jojojcic]c '
20 |Tvpe 109 Slambris veel elelsicinia|a[ala{elsin]nlololoiriojo] (R|C|E]IC |
f 21 [rvpe 110 Stinlexs surct platelcinleleleia|eia|rislolololrinlelr] IC|cic i
12 |Alloy 806 (Tncolloy 3063 cicicleiclclele]cloiclclelclelciclciciclcy JelC
73 |Monet 400 plolclclololciclcielelclelelcieiclcicicicic) |< .
2i  'Inconel 625 cleletclciclejelelclcicie|cleicicicic]|cicie]s |
'  NOMENCLATUKES i
A - AWS AST clasification EXX1S. EXX16, EXX1S. I . AWS ASA4, elassification ETCHXX.
‘ B - AWS ASd snd AL, clesification E3-w (oaly for sernce ] AWS 5.4, classefigauon E305-XX. ‘
temperatura up to 350%C), ENICeFe-] (lncooet 1B2), of ENCrFe-2
© - AWS ASL clusification EMICiFe-d {Inconc? 132} or ENiCrFe-2 X - AWS A4 and A5 11, classfcaten B410-000 E4L)
: {lnen-Weld A}, Ch-XX, E309-XX, ENiCiFed (incomel 182, or |
EMiCrFe-2 (fheo-Weld Al I
‘ D - AWS AS11. clasification ENeCiFe-3 iTnconel 132), ENICrFe-2 L AWS A% .4, classification E308-X. I
{inco- Welkk A}, or ENICr-7 {Moael 196). ,
E -  AWSASS, daszification E70i5-A1, EIHI6-AT, or E7015-AL. M« AWS ASA, classification E3GBL-XX.
F - ANE ASS, tlassification EE01S-B2, oc ES01S-B2L, ER0IF-B2L N - AWS A3 A, ekification EMT-XX. |
i G - AWS ASS, climificalion E90i3-BY. EGI6-B3, E¥E8) o O - AWS A%.3, classification E309-%X or E30-IOL :
: ERDI S-B3L, E9DIE-BIL '
‘ H - AWS A% classficalon E302-XX. P+ AWS A5 4 clhsificaten EI0E-00 or E347-20K.
Q - AWS AS.4, classificarion E316-300 or ENELXX.
MNOTE: K . AWS AS.d. clissficatinn E109-X0¢
‘ 2 Tade | refert to comed alechmodes. For bare wise woidng
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WELDING OF PRESSURE CONTAINING |
PIPING AND EQUIPMENT |

TABEL —Filler metal joining dissimilar materials

Base Base Material Number
Material Base Matenad Type I : s . I
Number 127345 ]s|7]e]af10f1]12]13]1a]15]15]
_! |Caonses  |A[D[B[B|[B|B[B|B|B|B|B|[B!B[B[B|B]|,
2 Carbon-molybdenum Steel P:B|/B/B|B/B/BE|B|/B|B|B!8|B|B|B|)
[ 3 [ 31/2% Nickel Steel E/B[B|B|B|[B|B|B|B|B|B|8|B,|B]|
4 | 9% Nicket Steel B|B|B8|(B|B|[B|B|B|BiB{B|R[B
5 | AISI Type 4108 BB/ B(B|B|B|B|BIB!B|B|B
T8 [ AISI Type 410 " 18|ele|e|B|B|BIB|B|B|B
7 [ AISI Type 304 1 |G{G|H|H|[H|[H]HIH|[H[H]}
T8 [ASI Type 3041 1 KIH[H[H|R[H H{H]|H
g MBI Type 321 T T BIH|ATH|[HTHIHH
0 [AlSI Type 347 ' T HIH{H|H[H}H]|H
T3 A Type 316 T LtiL|{C|NIBI|B
12 | AISI Type 36 L - M| CciN BB
13 | AISI Type 3008 ” R C|N|{B|B
.14 | AISI Type 310 I | Ni{B|B
I 15  |incoloy 825 | | | 177 BB
|16 |Incoloy 625 1 - [ [B

Filler Material AWS Classification :

A- E-XX16 or E-XX18

B- Inco-Weld A, Inconel 82 or Inconel 182 i

C-E309-150r E309-16

D- E7018 - A1 |

E- E80XX-C1 Alternatively one of following classifications of the AWS A5 11 : '
E Ni Cr Fe — 3 or E Ni Cr Mo — 3 Subject to approval by ... May also be used.

G- E308 — 15 or E3086 - 16

H-E347 -150r E 347 - 16

J- Use filler materials complying with one of the foliowing calssifications of the
AWS AS511 ENiCrFe—3orENICrMo -2

K- E308L — 15 or E308i- 16

L- E316 — 15 or E316-16

M- E318L - 15 or E316L-16

N- E310 - 15 or E310-16
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Choose the n%ht OK Electrodes for Joining — Dissimilar Materials
1. 0K 67.70, OK 67.75 1= E309 Mo - 16, E209 - 15

2. 0K 6715, 0K 8745, OK 6881 2=E310-15
3. 0K 63.35, OK 6330 3 =E2316-15 , E316L-15

- WS e g o pd 1Y g8 Eladl alai
Mild Steet and ifis All Type of  rlas¥ed
eal St

Carbon-Manganese St ainless Steel (i &)

92.26 1=
6770, QK 67.75 , 0K §7.45 2= E309 Mo - 16, E309- 15
83.30, OK B83.35 3=E316L-16 , E316-15

M SN oo sl Tl oS I 5 £l atas
Yo e 40| Low-Alloye Steel for All Types of 2Y gé
Elevaled Temperature Service Stainless Steel O *-{-f:.f

Mever Use unalloyed electrodes for these Joints,

OK Selectrode 92.18 E Ni-CI
OK Selectrods 9258 ENiFe-C

Nodular St

Cast Iron b

oS Sl

M
Types of Steel
4 139 plas

K Selectrode . E MiFe-Cl
CHS Selectrode . E Mi- Ct

Nodular \ Nodular Malibel
Cast Ifron Cast lron

N lsipar \ fosaS b g\ [ suscdfuon \ /) dute g

Al
Types of Stael Cast lron

OK Salectrode 94, 25

All Types of Steel Copper and All Types of
Cc:-pper Alloy Cast Iran

Jﬂ"ﬁf:u-f'frtu it sl LT g ¢ es j’ U.hf,f_y.l’r-w
First Hand Choice oJof it oitddil .1

Second Hand Choice s i sl o F
Third Hand Choice ase et &30 - F
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Underbead crack in a low-alloy steel HAZ (magnification "Bx)
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Hvdrogen cracking in a fltel weld of 1340 steel (magnification 4.5x).
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