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Top of pipe Root or
side bend

/ Nick-break

Y

See Note 2

Face or Top of pipe
side bend Tensile

/ Nick-break

Greater than 4.500" (114.3 mm)
]

Root or
side bend

Nick-break ;(
Root or

side bend

an

Greater than or equal to 2.375" (60.3 mi
but less than or equal to 4.500" (114.3 mm);
also, less than or equal to 4.500" (114.3 mm
when wall thickness is greater than

0.500" (12.7 mm)

1
but less than or equal to
12.750" {323.9 mm)
|

Root or
. side bend
Nick-break

Tensile :f:i(;eb(:nd
Root bend or side bend Top of pipe Face or side bend
Nick-break \ Tensile
Tensile \ / Root or side bend
Face or side bends\ Nick-break

Greater than 12.750" (323.9 mm})

Root or side bend ol Face or side bend
Nick-break/? \ Nick-break
Tensile Tensile
Face or side bend Root or side bend

sz OhalesT b Jealljgies 4 slater —ialeil (60 paigas (sladore =(1) JSC
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Specimen may be machine or oxygen cut;
edges shall be smooth and paraliel

— +
Approximately
1" (25 mmy)

s ¥

Approximately

9" {230 mm)

/S e ¥

—_— / \ ‘ / Wall thickness

v ;
Weld reinforcement 4/
should not be removed

on either side of specimen

Figure 4—Tensile-Strength Test Specimen

specimen may be machine or
oxygen cut; edges shall be

- / Motch cut by hacksaw,
smooth and parallel

Approximately /8"

(3 mm) Y /
3a" (19 mm) min.
Y

Approximately ig" }

{3 mmj
- Approximately 9" (230 mm) -

/A L
| AR | Wall thickness
Weld reinforcement L/J_’ ‘
should not be removed

on either side of specimen

A

Approximately V/&" (3 mm}

Transverse notch not 1o
exceed /16" (1.6 mm) in depth

Optional nick-break test
specimen for automatic and
semiautomatic welding

Figure 5—Nick-Break Test Specimen
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Spacimen may be

1fg" (3 mm) max;
radius all corners

machine or oxygen cut—7

Approximately 1" (25 mm)

—— Approximately 9" (230 mm)

/—Weld

L NS

]

_{— Wall thickness

oS g oo YY)l VY oo Culbes glpe (mbaw g gl ddu,y Gied iolel diges (F) JSi

Note: This figure is not drawn to scale. Radius of plunger. A = 13/4 in. (45 mm): radius of die,
B = 25/, in. (60 mm); width of die, € = 2 in. (50 mm).
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See Note
; /
/

Wall thi
— all thicknass

™~
‘4—*—»

%" {3-mm) maximum
«—— radius on all corners

f T | ( ) g
| , , ] i J
| Width of

h .
. See Note 2 i i
bt — specimen

\

‘- Wall thickness

<—————— Approximately 9" (230 mm) -

2 (13mm) —
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—~ag——— Two specimens
from crotch and
two at 90~ to
crotch
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(sl ads5 sledgr) (S cuss

(GBhs> comdo (yuss ui*iL“’)f| sl

3 W

‘ 1" (25 mm) _’

May be hacksaw-notched —/ approx

— , X | ]
L

1 ;
A o — Hacksaw cut

1" (25 mm) approx.

I‘- 2" (50 mm)‘—:-l

approx.

oileyl et jsiws lp (6l assS Sleder) B casls talosl sl diges sla e (M) S

(S Cemdlo s el (sl) ol g b Lad o Clatil s ol Lo (S50

Wwww.iraré%avad.com
I 50 (puiga (ale aa e




JBgx Cluoguas —paw iy

b glades b d e n )85 50 Ll el pasis igr Sleogas s bl 5l Bas

Zoke Sl e il stie sl Sz S (6, Sa9> o 5l S adlioe 9l 950 Joulljgius 6515

sl Wb Y-F B Y-) slacwdd jo

S8y Bidsz a ooliinl 0,90 () 5lhsz p3lg) 9 Dl palats (sl b oMo (i Slloiel £9,5 51 S8

a5 Tan g oad Jsd bl 4o a5 Sesw 5 SiSS Gled L el Gibige e osd cols SIS

e plil | b (Sisg

Bl S Mo Il Gl 0l Sige Gl sanls jpax 0 Wb cemde e sl

el JBbgr Coxdlo wiS )52 [, 7Y @lhae JLasl slaJore adS g ) 5o g0 Jlail slaceand

Olaglejl b 6, Ka9> glail Joallygins 5ol lag) oS 0392 bignye Joallygins o gyote oulul slo it

ool 00 235 FoY-) g ¥V =) laciond o Kidsr o Sliogas owlul s ke ail oo (5,59
P Mo - ¥

ez chalejl Ghoz G e b Joallygis 3ol ol S R g

5 8l Loyl joome 451, (0B Jlail b jee5e 092 amo plowil Jlail oo lacend b g alg jugo JLas]

A b ) )5z 55 0 sl Sl hbge (55 amy o & ez )l I8 4z 0 ¥07 5l S sl L

Gllae w00 25,0 &5 alie laghyr plo by Glads slagheze olatdl cVlall (gogee 4

wles Joe oas 0l sl el s

Oisl 5 e Toame iz oMo wyly ¥-1-) Ceand Billas caslool (sloyeie (2ysa5 5 yenid S jp0 0

23,8

Ceond 50 gy Sliglel 4 b 5 (oot Slinlej]) Y-V Cd )3 a9yt &) jie 3ok B9 (Jod 51>

$lp s o K5 b g (Y-0 Cand L) (0,58 slainle;] S8 4 ,Shg> oMo (s Sliokeyl F-F

L5 sl Syso I sla s

WWWW.iraréﬁmvad.com
I 50 (puiga (ale aa e




Prl ceodlo Jos 0395 Y-
ol slopiie Sy e aSile; b Yo) Ceand llae bl o ond Jodd s b Sdex S
bz (plol sla e ;o (aged g5 2 Do 0 ailioe S g pY Cumdlo sl all eais ayge
3y90 w9z Joallygins 3ok o)bgs Wb Sas 4t 5 45 WS (Gom sz Jaslligies 5l wb Spoge
o le S 5g8 bl slo st 0.5 )18 ol 5 iules]
(&) b9 gt yeei) 5500 Elail b (oS 5 L K00 g5 4 (098 5l () Shg2 95 s - Al
oSl 5 Gl e YL e 6 S Sz et -0
(O Jgo el gllas) 550 09,5 410,85 S 51 ((Bpae 395N oS 58 s s -2
25 TS A NS o ganabib () jl8 lul  aS leeg 5l SK00 09,5 4 09,5 G 5l a8 yess o

v
(o oo £4/¥) 0] YX R C

¥ v
Grosho YYYIA G o oo 41 5 gl VY — b Y— o =Y
f A

v
(o oo YYY/A) \Y¥ 38,0y
ol [550 09,5 41 09,5 SO 3l ol cowsl b yuss o

v
(o shoe FIVA) gl = 51 25 )

r
(o ko VA0 U FIVA 5D &0l ¥IT U g0l — o =Y
\&

v
(o o VA1 D) gl — 51 as =Y
f

oSl 5 (Bl 4y 5090 5 wSall g Sl 4 oS 5l (6,09 Condy s -

(Ui U & S V1 shons ety cuad) Jlasl )b yois =

WWWW.iraré%avad.com
I 50 (puiga (ale aa e




FPTPPSORSNIR
g oolaiul b1y 5 amgytie Glalesl al e 00,8 oo Gialojl 5 lotial 0550 (nl jo ) isz lsie 4 &5 ozl
oS el Jlail S gy il pialesl 050 Sz Tl i S Codbge b ol 5)50 sloJoslljgius il
Bl S he gz ey o 4 L xS (B8 e L YO 1 a8 (slaugli L) pse b (B8 T ) jge
D)y dplady Cuand (9 i % ol oz culs Jilae g gl 9% Ol ol k8 Jlas a5 (sl (o,
3550 Jgd Slyshe Bllas (Y o) ot (lalos] jo a5 09y walss Joud LB (285 cdoz iz o pdy
R Jssd 0550 55 Codo ()i Bayb 5L 5 (F-F Cad) 00l oazmin (o058 Gtalejl dbess 40 L
s Slon 4 1l plgice kg 4 US8 Gl Glgiee |y 03 (ctulejl slodises (F-0 Cand) 0,5
S LT Glgsiae b g (0l sl dlgd Lol CmBge L] 48) 18,5 Gl ol o ools (jlas 4 S o o
bl Slatises 00,5 wlite w5 w8, 1,3 gl s 15 45 (gsbo Jolgh 4y 3505 Sl ol
ol 1) 9 lge Jolis pgo alejl. ol oo sols lis A JSKb o laaly calises sla lad (ol

ol ey c¥Lail s laojlal adS o (g Bhex (Ll (b ¢ o) Shexr Slbee sl 285 13 b,
ol Gy 08 O jse gl % oyl Cwlro J8las ¢ gl 5’% ool k8 Jslas b sladdg) g9, b ialej]
il o0 00yt ¢ oS se 0] 5 oleil a5 slalg) g5, b JelS Fl g S LS

O9° @59“" Bl g lada, Y [0 .abl 00,5 3585 Jlasl Joe laswe ;o JolS jghay b ;9500 o>

\
o ys a5 |ione 0ol alg) J=ls u;i"?"‘ Comnd SG ol oy 555 Egozmo XS jglow minl — "6|4J5J
Y

\
3% plol (Bl 4 b VLA 45 g 1559l gl 5l G s gl 1Y 50 50wl il eats

00 oSS yogz> 08 S8 ol Ceons 45 g 08 slaial jo el dlg) jeme g B3I jelay Lol alg) jge aS

Al asls dilale (s0500 § eSS el (ol Wb

Wwww.irarrqf?%avad.com
I 50 (puiga (ale aa e




lcond plhae 5 ool bl s:%uj sl me> ol 5l ol S Cwss JL».:LO}T a by, dgei e

AL Y-A-Y Cwond pllae Wb o

HSOPOE S Mo Jo.c 0j)9> -Y-yY-)

ol 8 b ladlg) 6, <d 4 Gher 50 oY Cend pillae |y comdlo 1ol Glejl &S 6 Kise e
F M Y’ = . Y’

Sl all easl )38 cafdge LY — 5l 15 5 el S8 4y gldg) 5l leidl Jlas! iem g gl VY — (oYL
¥ ¥

ooz laculis 4l o Giliss clacarsy 1o @Koy caz a3 Cumdo 5 Oyl @hls o laitisl oyl

Gillas |y 358 0)lge a5 (6, Kig> ;0 04 wale> ladlg) 5l Jhad o ol 5 OVl Galie slag b jo da aly)
Yl

alS 0 6, hex 4 sbre wll sols plol @l VY= 5l iS>eS sel a8 L SYLlasl g laddy) (g9, Y-V
. >

Al o ¢ Sl ool ol Q—l 9 &S Jlail g alg) 5l 5S> b (g5lo QT i a5 sladly g5, biorsg
w8l ot Joadlygtws 5l a5 ale g2 Wb ot caitisn (bl Slayiie jlaS p5 Jelse 51 G 0 o8 2
255 )8 bl g (bl 090 Lis e Tsazme b QS o ool wyax
A Eleil S L Koo g8 A o9 5l (6, hem gy E95 s -]
oSl g Gl e 4 Yy 5l 6 g2 Sz 50 S -0
09,5 a4 (Y ojleds Jgaz) oads (suiail 09,5 SO 3l ldog STl i )0 s
soiar i o3l — Y- ¥
2l g F-F cwnd) onis oy (J3b la S gw (F-F Caond) a8l S0k oS 5l g )le Wb Ghex

SS9y ez Sl Y s o abl anils ailele (g9ge 5 009 el Wb LIS el g 00gs (F Ceonnd) colas
\

VY 5o 50 g il dod ojlas Cwls 0oy VYO L mol — 51 Gl Bes 4 6,5 LS s o) maw
Yy

Slogsl s 5l ool gdlse 10 ably 23l Jsb il ¥ 51 i el omse i Slsie ooz Jsb i

Wwww.iraré%avad.com
I 50 (puiga (ale aa e




alls b g PBlas e Wb ) J1s Cons a0 B 3L 51 09 5S35 liee Silegsl e b

83,5 oo 5yl Dl 5 wsme Slabex Gliee 4 g 03g (s0mr Sletale)] Bl el 398 0)l50 e poe

Top of pipe ;
P Of pip — /Nnck-break

. Root
Top of pipe Root or bend e See Note 2

Sa side bend
& Nick-break
Face or Top of pipe
Tensile

side bend
- Root or \ Mick-break
l side bend

Greater than 4.5[00' (114.3 mm)

Nick-break ;(
Root or

side bend

Greater than or equal to 2.375" (60.3 m !
but less than or equal to 4.500" (114.3 mm); but less than or equal to
also, less than or equal to 4.500" (114.3 mm 12.750" (323.9 mm)

I

when wall thickness is greater than |
1

0.500" (12.7 mm) 1
/ Root or
side bend
Nick-break / \
Face or
side bend

Tensile

Top of pipe

Face or side bend

Tensile
/ Root or side bend
4 Nick-break

Root bend or side bend

Nick-break
Tensile

Face or side bend

Greater than 12.750" (323.9 mm)

I
~ \‘QFace or side bend

Root or side bend
Nick-break/ \\Q Nick-break
Tensile Tensile
/ Root or side bend

Face or side bend
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L Incomplete filling at root

on one side

b YL s (V) S

Figure 14—Inadequate Penetration Due to High-Low (IPD)

Bond is absent;
imperfection
is surface-connected.

s SIS o BL 3ea5-(V)) S

Figure 16—Incomplete Fusion at Root of Bead or Top of Joint (IF)

]

IV ;
ST A
7 \

Cold lap between Cold lap between

adjacent beads weld bead and parent material

Note: The cold lap shown is not surface-connected.

Figure 17—Incomplete Fusion Due to Cold Lap (IFD)

Root bead is fused 1o both surdaces,
but center of root pass is slightly below
the pipe's inside surface.

Figure 18—Internal Concavity (IC)
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Table 5—Thickness of Pipe Versus Thickness of ASTM E 1025 Penetrameter

Pipe Well or Weld Thickness Maximum Penetrameter Thickness

Inches Millimetres Inches Milmetes  [dendfymg Number

(H.250 (04 00125 0.32 12
>0.250:0.37) >04-9) 00150 0.3 15
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Table 7—Thickness of Pipe Versus Diameter of ASTM E 747 Wire Penetrameter

Pipc Wall or Weld Thickness Essenuial Wire Diameter
Inches Millimetres Inches Millimetres ASTM Set Letter
(=0.250 (6.4 (L.O0K 0.20 A
>(.250-0.375 >64-05 0.010 0.25 AorB
> 0.375-0.500 >95-127 0.013 0.33 B
> 0.500-0.750 > 12.7-19.1 0.016 0.41 B
> 0.750-1.000 >19.1-254 0.020 0.51 B
> 1O00=2.000 > 254308 0.025 (.64 B
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Reference: API Standard 1104, 5.2

PROCEDURE SPECIFICATION NO.

For

Welding of Pipe and fitlings

Process

Material

Diameter and wall thickness

Jointdesign g
Filler metal and no. of beads

Electrical or flame characteristics

Position

Direction of welding __

No. of welders

Time lapse between passes

Type and removal of lineup clamp ____
Cleaning and/or grinding

Preheat/stress relief

Shielding gas and flow rate ___
Shielding flux

Speed of travel

Plasma gas composition
Plasma gas orifice size oy
Sketches and tabulations attached _

Tested

Plasma gas flow rate

Welder

Approved

Welding supervisor

Adopted

Chief engineer __

|--m— /16" (1.6 mm)
r Tfag" - 1¢" (0.8 — 1.6 mm)

Approximately 1/s"
(3 mm)

Note: Dimensions are for example only.

Sequence of Beads

ELECTRODE SIZE AND NUMBER OF BEADS

Bead Number

Electrode I
Size and i
Type

Amperage {
and |
Polarity

Voltage Speed

wwww.iranz%avad.com
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COUPON TEST REPORT

Date Test No.
Location
State Weld Position: Roll O Fixed Q
Welder i Mark
Welding time Time of day
Mean temperature Wind break used
Weather conditions
Voltage Amperage
Welding machine type Welding machine size
Filler metal
Reinforcement size _—
Pipe type and grade
Wall thickness Qutside diameter.
1 2 3 4 5 6 7

Coupen stenciled

Original specimen dimensions

Original specimen area

Maximum load

Tensile strength

Fracture location

J Procedure 2 Qualifying test Q Qualified
o Welder A Line test Q Disqualified

Maximum tensile

Remarks on tensile-strength tests
1.
2.
3.
4,
Remarks on bend tests
1.
2.
a3
4,
Remarks on nick-break tests
1.

_ Minimum tensile Average tensile

PO P

Test made at Date
Tested by Supervised by

Note: Use back for additional remarks. This form can be used to report either a procedure qualification test or a welder qualification test.
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A
ABRASION

AFFECT
ABSORPTION
ALLOY STEEL

ANGEL
AMBIENT

ARC WELDING
ALIGNMENT

B
BRUSH

BEAD

BEVEL

BEND

BUTT WELD
BURNING THROUGH
BACK UP

BACKING STRIP
BRAZING

C
CORD

CORDE

CLAMP
COMPATIBILITY
CONCAVITY
CLUSTER POROSITY

CRACK

CONTRACTOR
CLARITY
CONTRAST
CLASSIFICATION
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CARBURIZING
CLEANING
CONTRACTION
CIRCUMFERENCE
CUTTING

CASCADE SEQUENCE WELDING
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CLADDING
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COLD WELDING
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GOGGLES

H
HIGH- LOW

HAMMERING
HOLLOW BEAD
HANDLING
HOLDER

HAMMER WELDING
HAND SHIELD
HELMET
HORIZONTAL
HORN
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IDENTICAL
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IMAGE
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LINE-UP CLAMP
LAY- OUT
LAYER

LOCAL

M
MATERIAL

MILL

MACHINE TOOL
MACRO ETCHED
MILD STEEL
MOISTURE

N
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NOTCH

NOMINAL
NON-DESTRUCTIVE TEST
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PROCEDURE
PIPE
PIPELINES
PENETRATION
PROCESS

Q
QUAL IFICATION

R
RECORDS

RESPECTIVELY
ROOT

ROLL WELDING
RADIATION
REINFORCEMENT
RANGE

ROD

ROOT BEAD
REPAIR
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RESISTANCE WELDING
RADIUS
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SHIELDING GASES

SPECIFICATION
SINGLE QUALIFICATION
SIDE BEND
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SCALE

SAG
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STRENGER BEAD
SPIRAL WELD
SEMIAUTUMATIC WELDING
SLAG

STRIP

SPECIMENS
SEQUENCE

SPEED
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SHIM
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SENSITIVITY

SOURCE
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THICKNESS
TRANSMISSION
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TREPANNING METHOD
TOE

U
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VARIABLE
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WELD TEARS
WORKMANLIKE
WIRE
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TECHNOLOGY [

Misalignment Misalignment/Lack of root fusion
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Concave root Excess root penetration
Copyright © 2004 TWI Ltd M.S.Rogers

TECHNOLOGY [E

wwww.iran-mavad.com
A 5a (srudiga gf“k‘ &



£

T A

(I D G s NE sl e 0T

Burn through + LORP Burn through
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Cap undercut Cap undercut
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TECHNOLOGY [

Root undercut Incomplete filled groove
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Transverse crack Root crack
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Longitudinal crack Longitudinal crack
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Crater crack Star crack
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TECHNOLOGY [

HAZ crack Root crack
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Spot weld gas Spot weld crack
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Interpass slag inclusions Elongated slag lines
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Slag inclusion Slag inclusions
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Lack of side wall fusion with slag  Lack of side wall fusion with slag
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Lack of interpass fusion Lack of side wall fusion
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Cluster porosity Root pass aligned porosity
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Porosity open to the surface Single gas pore
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Herring bone porosity Herring bone porosity
Copyright © 2004 TWI Ltd M.S.Rogers

Wi

L ¢ Iy v |

3 e T DN TEE (0

Excess cap reinforcement Poor root profile
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Arc strike Spatter
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Tungsten inclusions Copper inclusions
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Hard stampings Debris
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Film Scratches
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Static Discharge
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Reticulation

TECHNOLOGY
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Diffraction Mottle
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Dust, Lint, Grime Marks
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Before Exposure After Exposure
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Other Artifacts
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Lack of root penetration Lack of root fusion
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