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Reference : API Standard 1104

I — —

PROCEDURE SPECIFICATION NO.

For.............. ... ..Working of........ ... ...... Pipeand fiting. .
Process .50 8 10 L e e
Material ... ... ... Lo e e b e
MHameter rmd wall rh.rkness .
Joint design. .. U’J :—ﬁ : iv«-f T
Fitfer metal and no. of beads'~ RN PR NN T SO o
Efectrical or flame characteristics..f... .. .+ L.00 Atiln,
Position... ... .. el wed ol
D:recrmn ﬂf We."dmg P

No. of weldinges ... ... e le el U5 i e
Time lapse befween passes. . S '?,z.';f..t.}-.'.,_“.“ e e e e
Type and removal of r‘me#p damp ......... e
Cleaning and/or grinding. .. A I i—.ﬁ,_,-’ K .
Preleat / stress relief... ... ...
Shiclding gas andﬂaw rate.. - ...,:"..Ur,; ..,.;.b',:__,;.. e e e
Shivlding flux. . e ‘7.; rz.f-ff,. e
Speed of travel,. . _,M# e e e e e e e e
Playma gas composition... ... .. ... Plasma gas flow rare... ... ... ..
Plasma gas orifice size.. J-1 N
Sketches and rabufa.r:rmt mmdmd ,,,,,, TP

Tested ... L ol Welder .. R
Approved... .. e e e Welding superwsﬂr .
Adopted... ... e e e e eee e eee e e - Chief engineer... ..L.f,.,e

6" (1.6 mm)
< "1 \ [— 1/327- 1/16"(0.8 1.6 mm)

Approximately 1/167(1.6 mm}——] L-—- LA™ 1327¢16 mm 0.8 nun)
Standard V-Bevel Butt Joint

Approximately 1/87 (Immy)
m o T

7/////5"“'.&\\\\ N

e w_.-;f;-— Sequence of Beads

Note: Dimensions are for example only.
FIECTRODE SIZE AND NUMBER OF BEADS

- Electrode | | Amperage

P Yize and l And 1

Bead Number Type Voltage Polurity Speed

i L |

_
Figure I - Sample Procedure Specification Form
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Welding of Pipeline and Related fac}i’fe&'

—

COUPON TEST REPORT

Date ... ... .. TestNo.... ... ... ..
Location... ... . M e e e e e e e
SEREE . o e e e e e e e Weld Position ,ﬁaHD Fiyed A

Welder....................cccco oo vi e, Mark L e

Welding time ... ...... .............c.ppein s Time of day... ... ... ... ... ...

Mean femperature ... .. ... . . JU}J*LM Wind break used. .. ... ........ .. .. ..
Weather condifitions... .. ot St .-

Vowge. . e g e Amperage e e e e e e e
Welding mm:hme ﬂ}pe e m}af ;.g:-u...—;éf Welding machine size ... ... .. ...
Filler metal ... D A0g, [garpe.s. "'Jﬂé
Reinfarcemem s:'ze 4 T EI T ...‘L;,__.. .,Aj.’..tﬁflcqt;@.,\__
Pipe type and graﬂ’e e M '
Wail thickness... .Fz’,! .t.,.d,, e e ﬂuts;’de wiameter... ... ... ... ..

A E——— ——

1 2 3 4 1 5 6 7

Coupon stenclied

Origiral Specimen
Dimensions

Original Speccimen area

Maximum foad
Tensile Strength P
Fracture
Location
o F

Q Procedure 2 Qualiving fest A R Qualified e
O weider Q Line tese - o~ [ Disqualified .

Maximum fensile... . ... Mirtirmim rrme? HE. Average tenesile. . . ...

Remarks on tensile-strength ftests . et e e e e e e s

Rewmarks on bend teses ... ... ... .

Remarks om mick-Break 18515, .. ... . oo e e e e e i e
A . .

Test made at.... ... ... .. ... ...  Dare. ..
Tested by... ........ . . Superwsedﬂy

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

Figure 2 — Sample Coupon Tets Report
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Steel Sheet- Coil or Flat
ASTM AS70/A570M 30 30,000 (207)
13 33,000 (228)
36 36,000 (248)
44 40,000 (276)
l 45 45,000 (310} :
50 50,000 (345)
ASTM AGD7/AGDTM 45 45,000 31 ;
50 50,000 (345) !
ASTM ASOT/AOTM 30 30,600 {207
33 33,000 (228)
36 36,000 (248)
40 40,000 (276}
ASTM A9IS/A935M 45 45.000 {310}
50 50,000 (345)
ASTHM AQ35/A935M 50 50,000 (345)
i Steel Plate :
" ASTM A3G/AI6M 36,000 (248)
D 33,000 (228)
ASTM ASTHAST2IM 47 42 000 (290}
50 30,000 {345}

ASTM A283/A283M C 30,000 (207)
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QP Ta0eai, WiELD OPTWOsaL WELD

LISt R ARy ||

[ | Mp——

TEE TYPE SLEEVE TTYPE
NOTE: SCE FLIND PRESSURE 13 AMOTE : PROWOE +eia E ug REDEORCEMENT T8
€XEATED OM BOTH SIDES OF PoPE MmETAL REVEAL LEARASE W SURED WELDS AnD T
UMOER TEE, TrE PUtE METAL DOES MNOT PROVIDE YENTMNG DURRG WELDING AnD
PACWIDE REINFORCEMENT HEAT TREATMENT [ SEE

a4 3.4(d)8)] HOT RECAARED FOR TEE TYPE

I thr encirciling membec for tee, Yeeve, or wddle type 1s thicker than the header and it ends gre 10 be welded 10

the heades, the ends shall be chamiered {ut approximisly 45 degreer) down to 3 thickness aat in excess of the
header thickness,

S239 U39 wu gl b wladdl gl 5,009 Sl

SACOLE AMD SLEEVE TYRE AR E TTYPE
|
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READER

M = Nomina Wall Thickness of Pad Reinforcemens Member
Wy, Hominal Watl Thu kness of Sadéle ar Branch End

’ My, ® Nomina) Wl Thickneys of Saddie at Headai Tnd
~ W, iMiremum) * The Sosller of Ty, M. 0 B inch (10 mmi
{

PaAD
SamE Al KIGLRE Samf A% PGy ;
404 31c}{3} S04 130c) (3}
OR
HEAQER HEADER
SADOLE
i
Ty = Komnayd Walt Thacknest of Branch Ty = Mominal Walf Theckness of Header i

W, [Mifumum} o The amafler 6f @ 7 Tp, 0.7 M. or ¥ ach (12 mm) W, (Masimum) = Appres Ty

W (Minimem) = The Smaller of 0.7 Tp, @ T My, o7 ¥ inch |13 mm] W, (Maznum) = Approa. Ty

W, (Mimmum) ® The Sonadler of Ty, My, or 3/ 0ok {30 mm)

N o= 1716 inch €3 5 mm) (Miumuom), 1/B inch (3 mm) (Muamum} {(Unlexs Back Welded ot Backeng Serip i Vied)
Adl Welds 10 Have Equal Leg Dimensions and 3 Munimum Throat » 0,107 X Leg Dumenugn

If the reinforang member 13 thacker al ais edge than the header, the edge shall D chamfered fat
approxumartly 45 depreest down 10 & thickacss so leg dimenzions ol the fillet weid shall be within the
minumum and maxmum dimenuant speciiicd abave,

A holz thadl be pravided in reunfon Jment 19 revedl keakspe o duned wolds and 10 provide venhing dusing
welding and heat ireaiment |see 404,31 (43(01].
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When a welding sddie it unrd (1 thal be inserted over this orpe of connechoa-sex Fig. 404.3.§ {2112}

T = aominad wall thickntas of header
Ty * nominal wall thickaets of branch I
W, (mirimum) * the wmalier of Ty, Ty ar 378 inch {10 mm) '
N = 1/1£ wnch (1.5 mm) (mirumum), LA inch (3 met) [maximum) (undess Dack welded o backing sinp 1 waed) ,
i
1

9 e Wil 51y 5,40 e> Tl >
!
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2001 SECTION O

{A) ASSORTED ROUNDED INDICATIONS
SIZE 3164 in. (0.4 mm) TO 1716 k. (1.8 mom) IN DIAMETES OR IN LENGTH, MAKIMUM HUMBER OF INDICATIONS IN ANY § I,
{150 mmy OF WELD = 18, WITH THE FOLLOWING RESTRICTIONS:
MAXOMUM NUMBER OF LARGE 284 in. {1.2 mm) TO A6 tn. 1.5 mm) TN DIAMETER OR IM LEMGTH INDNCATIONS = 3,
MAXIMURY NEAMBER OF MEDIUM 1/32 In. (0.8 men) TO 384 I, {1.2 mm] IN DIAMETER QR IN LENGTH INDICATIONS = 5.
MAXIMUM NUMBER OF SMALL 1/84 fn. (0.4 mm} TO 132 in. (0.8 M 4 DIAMETER DR IN LENGTH INDICATIONS = 10,

I . ... e

(B} LARGE ROUNDED iNDICATIONS
SIZE 362 In. (1.2 mwmy TO 1416 In. (1.6 mwm) N DIAMETER OR IN LENGTH,
MAXIMUM HUMBER OF INDICATIONS 1N ANY & In, (150 mmi OF WELD = 8.

fl

{C) MEDIUM ROUNDED INDICATIONS
SIZE 432 . (0.8 mm} TO V54 I (1.2 mmy} IN DIAMETER OR IN LENGTH.
MAXIMUM NUMBER OF INDICATIONS IN ANY § ln. (150 mm) OF WELD = {5,

. R,
{0y EMaALL ROUNDED INDICATIONS
S[ZE 1464 In (0.4 o) TO 1432 In (0.8 mim) IN DHAMETER OR IN LENETH.
MAXIAUM NUMBER OF INDICATIONS IN ANY 6 [ (150 me} OF WELD = an,
Motes
- In using these standands, the chart which &5 most representative of the size of the rounded indrations present in the st
spetimen radiograph shall be used for determining conformanca to these redfographic standards
. Smnce these are tast walds spocificaty made it the laboratory for dassfication pupases, tha ragiographls requiremenis 1or these
test welda are more righd than those which may be reqrirad for general fabncatian,
- Indicatons whoge Largest dmansion does not excesd 1764 In. (0.4 re) shall be disregarded,

FIG. & RADIQGRAPHIC ACCEPTANCE STANDARDS FOR ROUNDED INDICATIONS (GRADE 1)

Age pwdize g (bl @2 5o
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PART ¢ — SPECIFICATIONS FOR WELDING RODS,
ELECTRODES, AND FILLER METALS

(E] ASSORTED ROUNDED INDICATIONS
SIZE 1/64 in. {0.4 tmm} TC 564 I, (2.0 mm) (N DIAMETER OR [N LENGTH,
MAXIMUM NUMBER OF INDICATIONS IN ANY 6 In. (150 mm) OF WELD = 27, WITH THE FOLLOWING RESTRICTIONS:
MAXIMUM NUMBER OF LARGE 116 In, {1.6 mm} TO 564 In. (2.0 mm) IN DIAMETER OFL IN LENGTH INCHGATIONS = 3.
MAXIMUM NUMBER OF MEDIUM 354 in. (1.2 mm) TO 1/16 in. {1.6 mm} IN DIAMETER OR IN LENGTH SNDICATIONS = 8.
MAXIMUM NUMBER OF SMALL 1764 in_ {0.4 mmj TO 384 n. (1.2 mm) IN DIAMETER OR IN LENGTH INDICATIONS = 16.

*

{F) LARGE ROUNDED INQICATIONS
SITE 1M i 18 s TD BIE4 'n, 1220 reh 1M TIAMETER QR 1M LEMGTH

|

MAXIMUN NUMBER OF INDICATIONS [N AMY 6 1. (150 mm) OF WELD w 14,

{G) MED!UM AOUNDED INCICATIONS
SIZE 364 in, (1.2 mem} TO 1/16 in. (1.6 mm) IN DIAMETER OR [N LENGTH,
MAXIMUM NUMBER OF INDICATIONS IN ANY 6 in {150 mm) OF WELD = 22

{H) SMALL RAOUNDED SHOHCATIONS

SIZE 1764 in. (0.4 mm) TO X84 in. (1.2 mm) IN DIAMETER OF W LENGTH,

MAXIMURM NUMBER OF iNNCATIONS IM ANY & in, {150 mm) OF WELD = 44,

Males:

1. In uzing thesa standards, tha chart which L3 most represeatative of the size of the rounded indicatians present i the test
spacimen radiograph shall be ussd for determining confornancs 1o thase radographic standards, ) )

2. Bincs [hase are best weids specifically made in 1he laboratory for clagsification purpogas, the radiographic requiternents for these
test welds arn mora Kgid than those which may be required for general fabrication,

3. indlcations whosa largest dimension does not excesd 164 in. (0.4 mm} shal be dfsregardad.

FIG. 6 RADIOGRAPHIC ACCEPTANCE STANDARDS FOR RGUNDED INDICATIONS (GRADE 2} (CONT'D)

dvad.com
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Blaw: Mogonal Analysis of Base Mawrral Mumber
Manzrial Barz Materiala 1 1 3 ERES BRI B R e IR P ki L 1 T
Mumber
| arhon s1eel ’ A AlA A B|B|B
2 Karbon-Molvbdenum Sicel EfCiE|etE|EIE|E!B|BiB
[2.25% Nicke! ¥ 3.1% Nickel ee!
Nicket Steel
1% Cr - 0.5% Mo aieel
1.25% Cr - 0.5% Mo seesl
1.35% Cr - 1% Ma Sl
[5% Cir - 17255 Mo Steel
T4 Cr - |4£% Mo Steel
% Cr - 1% Mo Seocd
Twise 45 Stunless seel
[Tvpe 4105 Svinless el
Tvpe 410 Sainiem weet
[Twpe 304 Strinkess stoel
[Tvpe JOHL Fainkss seel
[ Twpe 321 Stanless gee)
Tvpe M7 Staintess neel
[Tope 314 Staindess steel
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WELDING OF PRESSURE CONTAINING
PIPING AND EQUIPMENT |

TABEL —Filler metal joining dissimilar materials

Base Base Material Number ;
Material Base Matenal Type I — . : .
Number 1273fa[s5]s6|7]8]a[10[11]12]13]1a[15[16] ]

! |Cawonsest  |A|O[B[B[B|[B/B|B|B|B|[B|BIB|B[B|B]|

2 Carbon-molybdenum Steel D:B|B|B| B B|B/{B BB BiB|B|B|B \
[ 3 [ 31/2%Nickel Steel EIB[BE|B|B|B|B|B|B|B|B]8 B |B] |

4 | 9% Nickel Steel B/B|B(B|B|B[(B|B|BiB{B|B[B

5 | AISI Type 410S E|B|B(B|B|B|(B|B[B!8 BB
@ | AISI Type 410 |18l |e|B|B|B|B|B|B|B

7 | AISI Type 304 1 IG{G[H|[H|[H|[H[HTH [R]H]]
T8 | ASI Type 304 L i KIH/H|[H|[HR[H H{H[H

g | ASI Type 321 T - |H{H[HIH[HIA'H[H
TN | AISI Type 347 ' R H|{H{H|H[HIH|H
9 [ AISl Type 316 T LiL|{C|NIB|B

12 | AISI Type 316 L o M| CciN BB

13 | AISI Type 2093 - T eNiB B
. 14 | AISI Type 310 T iR NiB|B
[ 15 |incoloy 825 [ | | 177 B|B
16 |Incoloy 625 o j | |B

Filler Material AWS Classification :

A- E-XX16 or E-XX18

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

C-E309—-150r E305-16

D- E7018 - A1

E- EBOXX-C1 Alternatively one of foliowing classifications of the AWS AS5.11 :
E Ni Cr fe — 3 or E Ni Cr Mo - 3 Subject to approval by ... May also be used.

G- E308 — 15 or E308 - 16

H-E347 - 15 or E 347 - 18

J- Use filler materials complying with one of the foliowing calssifications of the
AWS AB11T . ENiCrFe-3ocrENiCrMo -3

K- E308L — 15 or E308i- 16

L- E316 — 15 or E316-16

M- E318L - 15 or E316L-16

M- E310 - 15 or E310-16
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Choose the n%ht OK Electrodes for Joining — Dissimilar Materials
1. 0K 67.70, QK 67.75 1= E309 Mo — 18, E209 - 15

2. 0K 6715, 0K B7.45, DK 58.81 2=E310-15
3. 0K 63.35 ,DK £3.30 3 =E316-15 , E316L-15
T WP IS

Mild Stee! and ifie All Type of  cela ¥ ad
Carbon-Manganese Steel Stainless Steel &5 S

1=

2= E309 Mo - 16, E309 - 15
3=E316L-16 , E316-15

fll‘jﬂ I,-Ld’

Al Types of Y od

Stainless Steel i KiJ

892.26
67.70 , OK 6775, OK §67.45
83.30, GK 63.35

o sl Fodll oS AY 4
Low-Alloye Steel for
Elevalzd Temperature Service

Mo
Yo Dl

Never Use unalloyed electrodes for these Joints,

E Ni - CI
E Ni Fe -

82.18
92.58

T ]

DK Selectrode
DK Selectrode

Cast
Iran

ALL
Types of Steal
Y98 £y plad

Nadular{)—?
Cast Iron U
&S Sl E

Cl

OK Selectrode ENFe-

Ok Selectrode

\\ Nodular_

Types of Steel Cast lron
a4 £fgil alai

a5 ‘-’-".:‘j‘f,ﬁﬂr’{:““

ENi-CF

Malihel
Cast lron

chtadla (ot

MNodular
Cast fron

SIS Bl G

OK Selecirode 94.25

All Types of Steel

Jfﬁf;u.ﬂrahf

[fime s g sy Ol £ L plad

All Types of
Cast Iron

Copper and
Copper Alloy

First Hand Choice oJyf &t oilddf .1
Second Hand Choice asd Gwo lai -f
Third Hand Choice apw et 530 -F
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Hydrogen cracking in a filtel weld of 1340 steel (magnification 4.5x).
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