






Core Wire----------

Shielding Atrrosphere ----.... 

Weld Pool------

Solidified Slag 

Base Metal 

Direction of Welding 

Meta l and Slag 
.---Droplets 

Penetration 
----Depth 



1 High cellulose potassium 

2 High titania sodium 

3 High titania potassium 

4 Iron powder, titania 

5 Low hydrogen sodium 

6 Low hydrogen potassium 

7 High iron oxide, iron powder 

8 Low hydrogen potassium, iron powder 

Type of Coating and 
Current 

AC, DC+ or DC-

AC, DC-

AC, DC+ 

AC, DC+ or DC-

DC+ 

AC, DC+ 

AC, DC+ or DC-

AC, DC+ or DC-
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STA:-.DARD PROCEDURE SPEClflCJ\T.101'1...MLA!Z 
Fot Arc Welding of Steel Pope and Fittin&! 

2-3'8" Pipe Diame1er$ and LalJ:<ranJ O. ISS"" thru 0.750" Wall Thidncu 

(Nominal Pipe Si.t.es 2· and La<i<r) 

A. Process· manual shielded metal att \\eld {SMAW) 

8. Material Spccifica1ion; API Sp.c<ification SL gradt!i greater than X421hru X60 or 
specifications having 5imilar me<ha.teal and ch(mical proPfnsn . .. 11tm1 matc:n.11 shal 
conform 10 gre31er1han ASTM Gr:tde Y-42/F-42 lhru Y-60'F-60. 

C. Diameter and Wall Thickness: All pipes with Ot1ts16c <im.m-ctcrs ot i-318 111erits ana ·argtr. Applies 10 
pipes wi1h wall thicknesses ofO. ISS·inch 10 nnd includina 0.750-inch. 

D. Join I Design: Single -v" g roov.,60' included angle (30' bevel + J"- 0). Sec Fi&ure Below 

STAHOAltO ''V .. lf\!'tl BUTT JOINT 

W"''"OXlll .. 
~~ ~ :' '~ .., 
. ' I 

SlOUENCE OF BIAOS 

E Filler Me1al and Number of Beacli: Elec1rodes E6010. 67010, or other G roup I liller 
metals per API I 104, Table I. A \\'S Spec1fica11on A.S I or S.S. A II rool pi.i!tJ shll 
~on form 10 A \VS t lasslfiutlon E6t l0. Tht rtmalnln& fUt(StS shall conrorm to AWS 
classiftution £7010. 

.!!QJ!...iJ.ll. 

3/32" I I 
Mil\. N O. 

WALL 118" 5/32" 3/16" O F 
THICKNESS UEAot; 

.188 - .2-19 A~Y PASS FILL OR CAP 3 ONLY 

.250 - .343 ANY PASS 
FILL OR CAP 4 

ONLY 

.344- .436 ANY PASS 
FILL OR CAP 

5 ONLY 
-

FILL OR CAP .437 - .561 ANY PA SS 
ON LY 

6 

. 562 - .687 ANY PASS 
FILL OR CAP 7 

ON LY 

.688 • . 750 ANY PASS 
FILL OR CA P 

8 ON l.Y 



Sia.tlDARD PROCEDURE ~PECIFICA 1 ION '0 A-7 
Page 2 

F. Clec1rical Chamc1eris1ics: welding currcm D.C. re•cr.c polaril> Ck-.:1rode posi1he 

ROD SIZE A~IPERES'ELECTRODl:- VO! TAGE!El.f CTRODL 
E6010 C7010 E6010 E7010 

JI"'"'>" J- -10-15 50-90 22-26 22 .. 26 

118" 90-120 90-120 22-28 22·28 

5132" 110- 160 110-160 24-30 24-JO 

3116" 140-190 140-190 28-32 28-32 

G Position: Position Welding 

H. Direction of Welding: Downhill 

I. Number of Welders: T\\O \1eldel"i should be used on 16 inches and larger outside diameter pipe. 

J. Time Lapse between Passes: The second pDSS shal l follow the root bend within 5 
mimnes. except \1hen UNA VOIDABLE circum~t:lnccs pr\:1ail 11hich male thh 
requirement impractical. rhe complele "eld should he finished before the end of the da). 

K. Type of Line-up Clamp: External 

L. Rerno1al of Line-up Clrunp: Uniformly spaced root bead ~egrncms co1ering at least SO 
percent of1he circumferenc.e must be completed before rcmo10J of the clamp. (See API 

110.i. section 4.3) 

Cleaning: All rust, din. and foreign matter shall be rcmo1ed from the be"el surface before 
"clding is started; the be\CI ~urface includ~ 1ha1 area on the in)idc of the pipe in the 
immediate proximi!) of the: pipe end. Slog shall be removed from the bead ;.urfaec before Ille 
next bead i> applied. Po11er tools ma> be used. llole> mu>t be cleaned '~ith ice pick.s or 
chi:;cls The finished v.eld and immediate!) lldjncent pipe ~urfa.:e mu,,1 be cleaned of :ill nu.~. 
smoke. and '":Id splatter. No "elJing shall be done in the min unlc\S suitable protection is 
pro~ided. 

Preheat. Stress Relief: Preheat shall be rcquin!<I 1~hen the ambient temperature or metal 
temperature is bclov. 50" F The minimum preheat temrcmtt 1 re b 250" F for 3" on both sides 
of the \\eld. If moistme is present on the parent 111el<ll. it &hall be dril en off by preheating lo a 
tcmperalurc al which it will not re-form. Strc~' Relief i~ not required. 



TANDARD PROC D R - PECIFICATIO ]\'O. A-7 
Page 3 

0. Shielding Gas and Flow Rate: (NIA) 

P. Shieldi ng P'Jux: ( / A) 

0. Speed or Travel: 4 to l 5 inches per minute 



STANDARD l'ROCEDURI: Sl'LCJt!CAT!ON NO. A-8 
for Arc Fillet WclJhli ..CStl'el Pipca'id bu11111> 

0.13S- thr u 0.7SO .. \\all lhiclncs. 

A. Proc:<SS: manual shielded metal arc wrld (S\1AW) 

B. Malcrial Spccifica1ion: API SpttiflCllion SL~ gn!llll'f Ihan >.42 llV\I \ 60 or •pec1fK:alions 
hn\ 1rg similar m«h3nical ond cMn!ical propm•es. f 1nin11 m>ttria! shall conform IO ~a•cr than 
ASTM Grack Y-42/F-42 1hru Y-60!f -M 

C Wall TI!iclnessGroup: All bnln.:h nnJ slec,cdlnmetm"ith0.133·inch \\oll thicl..ne>s up 10 
and including 0.750-lnch. 

D. Joint Design: Fillet. See Figu~ Belo" 

E Filler Metal and Number of Ek>ds: Electrodes l...6010, I 7010. or ocher 
Group I filler m<ials perAPI 111).1. Table I. Aw<'. Spcdficntion AS.I or S.S. 
All root p•~ shall conform 10 A\\S r11 .. me111lun £6010. 1 he n'lllalolng p•-• 
•h•ll conform to AWS cb.,.IOClltlon L70!0. 

WALL 
THICKNESS 

.188 . .249 

.250 . .343 

.344 - .436 

.437- .561 

. 562 . . 687 

.688 •. 750 

3132" 1/8" 

ANY PASS 

ANY PASS 

ANY PASS 

ANY PASS 

ANY PASS 

ANY PASS 

5/32" 3116" 

r ILL OR CAP 
O"fl. y 

rlLLORCAP 
ONLY 

rlLLORCAI' 
ONLY 

!'ILL O R CAP 
ONT.Y 

Ml'. "0. 
or 

BE.ADS 

3 

4 

5 

6 

111,1. O R CELP 7 ONLY 
I I LL O R CAP 

8 ONLY 



STANDARD PROCEDL'RE SPECIFIC ATIQ'-: :Q..t\·~ 
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F. tlec1rical Ch:n:meriStics: \\.elding currem D.C. re~erse polaril). ll«trode ~1tivi: 

ROD SIZE AMPCRESIELECTRODE VOLTAGE/LLECTRODE 
F6010 F.7010 F6010 F7010 

3f32" 40-75 50-90 22-26 22-26 

V8" 90-120 90-120 22-28 22-28 

5/32" 110-160 110-160 24-30 24-30 

3fl6" 140-190 140-190 28-32 28-32 

G Position: Position Welding 

I I. Direction of Welding: Downhill 

I. ~umber of Welders: Two "elders should be used on 16 inches and larger outside diameter pipe. 

J. Time Lapse bet'Aeen Passes: The second pass shal I fol low the root bead " ithin S 
minuces, e'cept "hen UNA VOIDABL,F circumstunce,, pre,3il "hich m:ike this 
requirement impractical The complete \\Cid should he finished befatt the end of the da). 

K. T) pe of Line-up Clamp: Extenuil 

L. Removal of Line-up Clamp: Unifonnl)· spaced root bead SC!!JllCRIS covering at least 50 
pcrcetu of the circumference must be complcu~d before rcmo•al of the clamp. 
(Sec API 1104, sec1ion 4.3) 

\ii. Cle.inin~: All mst. din. and foreigll mauer 'hall b<: remo\ed from the bevel surface before 
\\clding is starled; the bevel surfocc include-; that nrca on the inside of the pipe in the 
immediate proximity of lhe pipe end Slag shall be remo' cd from the bead surface before the 
next bead is applied Po\\er tools may be u:;ed lfole~ mu<t be c lc:ioed with ice picks or 
chisels. The finished "eld and immediate I) ndjaccnt pipe surface must be cleaned of 1111 flu\. 
smoke. and \\eld splaner. No \\tiding <hnll be done in the rain unless suitable protection is 
provided. 

N. Preheat. Stress Relief: !>reheat shall be required when the t1ml>icn1 tcmperoture or metal 
temperaltlrc is below 50" F. The minimum prchcnt tcmpcratt I re is 250" F for 3" on both sides 
of the weld. If moisture is present on the parent metal, it ~hal l be dri,en off by preheating too 
temperature at which it will •lOl re-fonn. Stress Relief is not requi red. 



STANDARD PROCEDURE SPrC' lrlC A TION 1\0. J\-8 
rage J 

0. Shielding Gas and Flow Rate: (NI A) 

P. Shielding Flux: (NI/\) 

0'. Speed of Travel: 4 to 15 inch.es per minute. 

















Qualifying Test 

Pipe Size 

# of Sa1npl 

TestingTyp 

Frequency 

endix C 

211 and Smaller Only 

2 Butt Welds 

Destructive Test 

2x/ Calendar Year 





Below 200"C 
Hyclrog•n 
dlfl'\Hlon 

~ 









/ 

\ 
\ 

No:Mi!!: Tbas tut pOl.lition qu11hfio lhe pro«XllS't for all positiom. Tnu m11y be performn1 ill other 
positic.ns whic'h wifl qunli IY UM prv-udis~ for tl~ positio11 o~y. 






