Welding Terms

--- and other strange
1 nomenclature
i




Welding

A joining process that produces a

coalescence of metals (or non-

metals) by heating them to the

welding temperature,

gwith or without the application of

pressure, or by pressure alone, and

gwith or without the use of filler
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Process

A method of performing welding,

such as:

#shielded-metal-arc-welding
2asubmerged arc welding

agas metal arc welding

~agas tungsten arc welding

70Xyacetylene welding
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Procedure

A-way-of performing-or-effecting
something;-a-course-of-action.
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5)
:;% WPS-Welding Procedure Specification
5)

i% A document providing in detail the

o) required variables for specific

o application to assure repeatability by
) properly-trained-welders
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Shielded Metal Arc Welding
(SMAW)

An arc welding process that produces a
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coalescence of metals by heating with
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an arc between a covered metal
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electrode and the work pieces.
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“Stick” Welding

A

h

l@

{;\‘

~

A

A

-

U

|

\ |

o

\ |

A

\
v

Qsa

|

>

-continued-

@
'v
N




3| Shielded Metal Arc Welding
-5 (SMAW)
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gShielding is obtained from
decomposition of the electrode
covering.
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gFiller metal is obtained from the
electrode.
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Submerged Arc Welding
(SAW)

An arc welding process that uses

an arc between a bare metal

electrode and the weld pool. The

arc and molten metal are shielded

by a blanket of granular flux.
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Gas Metal Arc Welding

(GMAW)

An arc welding process that produces

coalescence of metals by heating

them with an arc between a

continuous filler metal (consumable)

electrode and the work:
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Gas Metal Arc Welding

(GMAW)

Shieldingisobtained-entirely-from

an-externally-supplied-gas-orgas
mixture-
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Gas Tungsten Arc Welding

(GTAW)

coalescence of metals by

An_arc welding_process_that produces

neating

them_with_an_arc between_a_tungsten

(non-consumable) electrode and the

work piece.

“TIG” welding
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Gas Tungsten Arc Welding
(GTAW)
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Shielding is obtained from an

externally supplied gas or gas

mixture.
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Oxyacetylene Welding
(OAW)

An oxy-fuel gas welding process

that uses acetylene as the fuel

gas.
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Base metal

The metal to be welded or cut. May

be referred to as the “work piece”.




Weld metal

The portion of the base metal that

has been melted during welding.
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Heat-affected zone (HAZ)

That portion of the base metal that has
not been melted during welding, but
whose mechanical properties and/or
microstructure have been altered by the
heat of welding or cutting.
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Joint

The junction of members or the edge

of members that are to be

joined.Usually beveled or otherwise

designed for welding.

“VV” Groove or “U” Groove
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Butt weld (joint)

A joint between two members aligned

approximately in the same plane.
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Fillet weld

A weld of approximately triangular cross

section joining two surfaces at

approximately right angles to each

other.
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Welding electrode

A component of the welding circuit

that terminates at the arc. May

also be the source of filler metal.
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Polarity

Manner in which the electrode

holder and work piece connection

are connected to the electrical

supply.
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Polarity

2DCEN direct current electrode

negative. (straight polarity)

2DCEP direct current electrode

positive. (reverse polarity)
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Welding position

aflat

2ahorizontal

avertical

a0verhead

afixed

arolled
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Weld pass

A single progression of welding

along the joint. The result of a pass

IS a weld bead.
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Stringer (root) bead

The first pass in the weld, usually

made without any appreciable

weaving motion.
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Hot pass

The weld pass that immediately

follows the stringer (root) pass.
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Filler passes

Jhe-weld-passes-thatfollow-the-hot
pass-and-fill-the-weld-groove-flush

or-almost-flush-with-the-surface-of

the work pieces.
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Cover pass

The weld pass that finishes the

welded joint. The cover bead is

higher than the adjacent surface

and overlaps the groove.
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Arc burn

A metallurgical notch, caused by

ground clamps or from striking an

arc on the base metalatany point

other-than:

gin_the weld groove, or. .
athe immediate surface next o the

groove that will be covered by the
weld cap
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Not applicable to welding
during manufacture
of pipe and components



o005 WELDING - GENERAL

Procedures

Procedures Qualified by
Destructive Testing



519202250 MWELDING - GENERAL

‘OlElledyZoceauer s "Qualified Welder”

netallurgy of that weld

’test” verifies ability of that
welder

“qualified welde
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Welding Performed by
Qualified Welder

Welding Procedures
Qualified Using API
1104 Section 5 or
ASME B&PV Section IX

Recorded in Detail and
Destructively Tested

Followed Whenever the
Procedure is Used




Reference : API Standard 1104, 2.2

PROCEDURE SPECIFICATION NO.

Welding of Pipe and Fittings

Number of beads
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Type and removal of lineup clamp
Cleaning and/or grinding
Preheat stress relief

Sketches and tabulations attached

Date tested Welder
Date approved Welding supervisor

Date adopted Chief engineer




|E| COUPON TEST REPORT
Date Test No.
Location
State Weld Positions Roll [ ] Fixed [ ]
Welder Mark
Welding time Time of day
Welding temperature Wind break used
Weather conditions
Voltage Amperage
Welding machine type Welding machine size

Filler metal

Reinforcement size

Pipe type and grade

Wall thickness

Outside diameter

1 2 3 4 5 6

Coupon stenciled

Original specimen dimensions

Original specimen area

Maximum load

Tensile strength per square inch of

plate area

Fracture location

[ Procedure
L] Welder

[ Qualifying test
[] Line test

[ ] Qualified
[] Disqualified

Maximum tensile

Remarks on tensile-strength tests

1.

Minimum tensile

Average tensile

2.

3.

4.

Remarks on bend tests
1.

2.

3.

4.

Remarks on nick-break tests
1.

2.

3.

4.

Test made at

Date

Tested by

Supervised by

Note: Use back for addition remarks. This form can be used to report either a procedure

qualification test or a welder test.

op of pip
Top of pi Root ol
side bend|
Nick-breal Roo!
ben
Face ol
side bend|
Nick-breal Root ol
Root ol side bend|
side bend
Greater than or equal to 2 3/8 " (60.3 mm
but less than or equal to 4 1/2" (114.3 mm);;
also, less than or egual to 4 1/2" (114.3 mm
hen all thickness is greater tha
1/2 " (12.7 mm)
Nick-breal
Tensil
[Top of pip:

Root or liside ben
Nick-breal
ensil

Face or side bend|

Greater than 12 3/4" (323.8 mm)

Nick-breal
Under
23/8"
(60.3 mm)
See Note
Top of pi

Greater than 4 1/2" (114.3 mm)

ensil
Nick-breal

but less than or equal to
12 3/4" (323.8 mm)

[Face or side bend
Tensil
[Root or llside ben
Nick-breal

Root or @side ben:
Nick-breal

Tensil
Face or side ben

Notes:
1. At the y's option, the
ever, speci shall not include the i weld.|

2. One full-section tensile-strength test specimen may be used for pipe with a diameter less than or equal to 1 5/1

linch (33.4 millimeters)

Face or side bend|
Nick-breal
Tensil
Root or liside bend|

may be rotated, provided they are equally spaced around the pipe; how:

Root ol
ide bend

Face o
side bend|



ESsential Variables -
ArPIr1104 Proc Qual.

2,000 JMY
> 42,00 out < 65, OOO
> 65,000 - Separate Test for Each Grade




ESsential Variables -
API1104 Proc. Qual.

» e
Mot Pesignt(UiefrV groove)
- Positiop (T Tixed or)of 2d, ‘
iorizontall or tilted)

Wallirhickness Group
< 3/16" (. '82,-
3/16” - 3/4” (.188 - .750)
> 3/4" (.750)




E=ssen fnj- ‘ariables -
ILJJ 7 JJ_’ Proc. Qual.

r‘)

Nme BetWeen Pas
E‘Wa} meNbetween

root andisecond!
:

Direction; off welding
Uphill or downhill




AWS Electrode
Group Specification

' 1 A5.1 E6010 E6011

Ab5.5 E7010 E7011

Speed Of Travel 2 Ab5.5 E8010 E8011

X 3 A5.1 or A5.5 E7015 E7016
Filler Metal E7018

AS5.5 E8015 E8016

Group E8018



Zezy: Qualification
pravvelagers

stion 6 of API Standard 1104

Less than 20% SMYS -
Appendix C




HoZee2r: Qualification
felders

“\Welder@ualified under Earlier Edition of

» May ot I]iequalify under

that Edition Q/

|
\‘\‘




Riralified"Welders

&

as

g Mustlgave funny 1ookm9 hats
- Musthave ® o




ArI1104 - Welder Single
Quanhcation(Butt or Fillet)

<3| [ Qualified on Butt

" Welds in Fixed Position
@ 45° Angle, Qualified
~ for Butt Welds and Lap
~_Fillet Welds in all



sen Variables -
Qualification

4 Change in any one of:
- Process
@Y | Direction of Welding
“ " Filler-metal Classification

Outside Diameter Group
> < 2.375"
> 2.375 - 12.750"

i > > 12. 750 p

4.

A ': N . P05|t|on
e " 2 Joint Design



A7 04 - Welder
vingpier@ualification

g

A ranch Connection
ok ~ Cut Hole in Run for
..~ Branch

Make Fillet Weld on
Branch/Run Joint



AP 1104 - Welder
vingpie Quq ification

Butt Weld Made in Eixed
Horizontal or 45° Angle
Position




APIN 04 - Welder

vinmuapies@ualification

' Cut Full-Size Hole
in Run Pipe

| Run Pipe Shall Be
- Horizontal

Branch Shall Extend
Vertically Downward
From Run Pipe



Essential Variables -
Wwelgeraviuitpie Qualification

S Chan@e N Welding

¥ ~) ol el
p .r O C L_):):) ¥ § e st

s .. IJ i 5 "-.I ol

B

- Change inrdirectior

aldine

4

Change in filler metal
classifications £



SHOZnZZOLimitations on
welders

G5

lificat

& whose gua
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—_— o — — —

G~

Must weld in particular process within every
6 calendar months



SMVS or more, must have weld tested:
=» Every 6 months per API 1104
Section 6 or 9, or
=» Twice each CY at intervals
Not exceeding 7-1/2 months



SIS )~ Additional

LJJJJ ations
.

d unaer Section 3 of API
Section IX of ASME
'orWeld on pperating < 20'% SMYS, must:
> Have \vel stied every 6 months ez
PEer A 104 Section 6 or 9, or ‘
> Requalifiy under Appendix C every

calendar year n.t.e. 15 months, or
> Cut out and test a production weld

twice each calendar year




SV Zyz29 ~ Additional
imitations

w re ]LrJlJl under Appendix C every |umma

calEndar year n.t.e. 15 months, or .
anditest a production weld iy d
twice each calendar year (interval
cannot exceed 7/ 1/2 months), or

> For service lines 2 inches and smaller o
only, 2 welds tested per App. C, Sec. 1] jiik




§7 92231 Protection
Iromweather




R
SHYZ. 233 Miter Joints

Lol ‘
5080, 0 more SMYS,
MeximUiiroei &
»
1 10%<SMYS<30%,
Maximuml of 12%/2°
Must be one diameter
from any other miter

10% or less SMYS,
Maximum of 90°



SHO2N285Preparation for Welding

SIBEIONE Deg]rm]n#m\/ weldinlef, tris

WEIRIERSTIgEEES NIUST WENCIERIIRaIIE
frae of cnly mrJre rlzil agkre mrJ\/ De-
cletrirsiestz) ol sﬁwelr r]a e

'h'lq

g l/lust be alllgr efé“tmprowdﬁ the most
ieveraplercondition for depositing the
aﬂpnmgn%’tnuﬂim
preserved while root is deposited.___




g192:241 Inspection and Test of

SVistial er)e om (J\/ ndividual qualified
0)Y rrrnmru ¢ -
W:LJ J\J

=/Weld is acceptable
per API 1104 Section 9.



- |

si9z24q Inspection and Test of

DTd, except:

SRR EWelds visually inspected

=== rwaand OK’ed by a welding

T “inspector qualified by training

. _=1& experience if:

= |Pipe is < 6” nom. dia.; or
Line operates below 40%

SMYS and welds are limited in
number.



y19Z2rzd s Nondestructive Testing
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SINIDIRIMUSE DE| 2 r)er'forrn:
Dy RyAPREEESS, otner than = -
tHEPRIRING), wrnv ' ®
clearly; erhgﬂ'dﬁ -4
iNAat mMayv: e C 72}
G J/ d "
7]
Qo
2 :
o



SAOEsZas ~Nwhat Is Trepanning?




y19pzasiNondestructive Testing

S INIDIRMLSEIE PEMOHMEQD:

E.

T

g o

In‘accoraance with o
WilttEn r)roc:*d res;

and -
L

r)\

DErSONS thalnec
anad qualiieart
procedures and
with the equipment
being utilized






ZweasiNondestructive Testing

SWhentrequired, rmclo N testing of each
deysavelds mustbe tested at the
OIOWIRENELES: |

.?- 4 offshore rights-of-way -
100%, unIess Impracticable, then 90%

=Tie-Ins (including replacement sections)



= Number of welds
= Number tested

= Number rejected
= Disposition of rejects



SHYZrZd5 ikRepailr or Removal of Defects

is > §_% of weld length

pre-heat if necesar‘y',' and
re-inspect.



S YZzd5kepair or Removal of Defects

SIREPaIfeliarCrack or defect
ieNereviously repaired area
IIlISE DEe done in accordance



§192:309 Repair of Steel Pipe

e L

.

gl

iz

Arc Burn | (c) Each arc burn; of '1§t?el pipe
- to be operated = 4%‘§MYS
 must be repaired or removed.

Y If repaired by grinding, must
S check remaining w.t.....
& Use dilute solution of*

ammonium persulfate to check
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Appendix:=G Basic Test

| Tiestien pipe 127 or

~ smaller 5

- Weldhinpherizontal,
fixed positien

Weld accoerding to a

qualified, written
procedure




S o
Appendix “GC*

Basic Test

- If two or me ﬁ
have a crack

>1/8", weld is unacceptable

Successful test qualifies welder to weld
on pipe diameters < 12 inches



Appendix “C”
JJJJJJ actions To Mains

|- \Weld service
& connection to pipe of
typical main size in
Same position as In
field

& | Test destructively



Appena,
Smiall

CNINVERSEMPIES ¢
CENLE

Subject second to tensile test
= If tensile machine not available, bend



g szcem welrl]nr procedures with qualifying

gl Verlﬁcatlon off use of qualified welders
| How welders maintain qualification/

re-qualify
Qualifications of welding inspectors



Wwhat'shollld statelfederal
InSpectors,or operators check for
complidnceyregarding Subpart E?

~JAGIENENCE toIWEIdIng) procedures/

cOUENEdLIrements/housekeeping during
felaavelding,

' off NEDAIE/N.D. T. procedures/
quﬁlifica ijons of N.D.T. technicians

Special procedures for “hot™ or repair
welding

Repair criteria for defective welds
Maintenance of required records



