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PIPELINE WELDING

Meeting Today's Quality Requirements For ManualVerticat Down Techniques

Pipelines are inspectecl rnore crit ically than ever be{bre,
ancl toda1,'5 racliographic e<lripnrent rtncl techniqrres prodrrce
clearer rarl iograplrs rvith greirter serrsit ivit l. tharr irr t lre pirst.
Alth<-rugh cocles havc not changcrl rlrasticallv, interltre:trrt ion
stanclar<ls have been rrpgraclerl. The' cornbination of' rnorc.
rigorous inspcction, ltetter testing ntethods, ancl high
acceptabil ity stanclnrds often approaches an trtt itucle ,"qui.-
i t t g  t - en t  d t . l e c . t s .

Tlr is  poses sr .xr r r :  ser iorrs  p loblcrns because t l rc  job of
rvr:lcl ing cross-cour)trv pipi:hnes undc'r typical conditions l ias
alr',,ays been an extrerne challenge reclrir ing specialized ar.rcl
highly <leveloped skil ls. Now tl.rat the clernands i ire greater,
even tl ie berst rvelcling operators i lre havirrg troublc..
Rejectable <lcfects usually rerlrrire crrtt ing out the entire
u,i: lcl. This is cxpensivc and cirrr cost cotrrpetent pilterl inc
rvelclers their jobs.

The i>rrrpose. of this brrl lc.t in is to cliscuss sonrc. of' the
rnorc. conllton reasolis given for rejccting ir pipc,rvekl ancl
to suggest rvlrat ntaf ite donc' to correct srlrne of therst'
cor  rd i t i r - , r rs .

Change in at t i tude

Any' cliscussiorr orr t lr is subje,c.t slroukl begin b1, accel>tirrg
tlre lact t lr irt t lre starncIarrls irre lt ighc,r t lr irn tlrcv u,r,rc t fc-u,

years ago. Therefore, it rvil l  take i i change in the attitucle of
the rvelders anrl everyolre elsc. invohe,tl i{ ' t lr is net, level of'
t l r i r l i tv  arr t l  rvorkrr rarr .s l r ip  is  to  l re nret .  I r r  tur r r ,  a  corr . i r t i i t -
n le l l t  to  nerv l r rc , t l tor ls ,  r ' r lLr iprnerr t .  t r r r r l  t l reon,rn l l  be
reqtri lerl bv all concernecl.

lmpof tance of  jo int  preparat ion

It rnust be recognizerl thirt all . joint irreprrratiorr cletails
(!-igure 6) ale crit ical ancl an1.r. 'ar-rtrt iorr could clirectlv
corttribute to rejectecl r.velds.

Without good cooperation fi.onr those rvh<t prepare the
pipe edges ancl the l ine-up creu', the u'elt ler hiis rery l itt le
chance of' meeting totl iu, 's rieirl irrspectror-r t.c-,1rrir.enrents.'foo 

oIten the irtt i turlc c'xists t] i irt vrrriatiuns in tit-rrp ancl joint
prepirration are pernrissible irnrl that the s'elcler carr contpen-
sate fbr theni. This attitude cannot be tolerated. It puts
too rnuch responsibil i i l '  on the l 'elcler ancl inevitablv leads
to lrjec'ts.

Recommended procedures
cleaning pipe

For lorvest cost anrl highest qrrirlitr
the cleanitrg o{ 'pipe . jo int  srrr l i rces is
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Todar's pipe u'ekle.rs ftrce pii le that urav be covercrl u' ith a
varieh of coatingsr these inclucle primers, epoxy, tar, paper,
vanr ish.  mst .  sc i r le .  or  nro is ture.

\\ 'hile joint cleanlirress is irnportant in all s'elrl ir ig, it is
cspccia lh 'so in  t l rc  r 'oot  pass of  p ipe,  Evc.n a th in l i l l r  o f
contrrnriniurts, u'hicli rnin, be clif{ icrrlt to .see rvith the nake<l
eve. mav be present. Failure to recognize and properly clean
joir.rts can resrrlt in a hollorv bead or other rvelding defects.

Follou' thesc instnrctior.rs to minirnize costly clefects:

1. Renrove all moistrrre irnrl conclensations of an)' t) 'pe
pr ior  to  r ie l r l ing.  Thc . jo int  nrust  l r r .  cornplctc l r '  <1ry ' .

2 .  ( , lean BOTII  c- r rc ls  of ' the p i1>e INSIDE AND OUT to
renlo\/e traces ofpaint, rust, scale, oil, epoxy, or organic
nraterials. The area to be cleaned sirould extencl at least
I inch (25 nrrn) fxln the end of t l ie bevel (per ANSI/
A \ \ 'S  D l01 l -S0  Pas t '  1 )  on  b r i t h  t hc  INS ID t .  an t l
OUTSIDE srr r laces.

3. A recornurenclecl rnethod for cleaning in the field as
clescribed above is the use ofa heaw duty straight shaft
grincier u'ith a rubber expancling lvl.rerel and a cirrbicle
coatecl sleevr:. The snrall shaft and reducecl overii l l
u'eight allou's eas', '  irccess to tlre inside iurd orrtside
surfirce.s ol the pipe.

Construct ion 6 t

ln ternal  undercut

See Figures I  throrrqh 5 f i r r  r - r 'avs of  the var iorrs  < lefccts
that can czruse rcjects. Of' t lrcsc.. one of the rnost cornrnon
ancl  t ror- rb lesonre is  in ternal  t rnc lercrr t  (unclercLr t  orr  the
insicle of the pipc). Tli is is rrn<lcrstanrli ible becarrst: it occrrrs
on the "blind side" ancl ther operator cannot see it irappening.
Consequently, he cannot inrrnediateh' clo anvthing to crorrect
it. To rnake rntrtters \\,orse, lre seldonr gets a cl 'rance to see
tlie x-rav negative or t l ie actrral u,el<l itself. All of t l i is makes
it cliff icult for hini to corrr, 'ct the sitrration.

Un<lercut nrav be thc rl ir i:ct result of'poor joint preparation
or fit-up. If the joint does not conforrn to the details specifiecl
in the established procedures (see Figr,rre 6), even'reasonable
effort should be rlratle tci corrt:ct it before starting to rvekl.

Internal rrndercrrt u' i l l  tend to oc'crrr if:

l . The root face (t,and) is too .srnall.

2. The root opening is toci large.

3. If a severe higlr-lorv conclit ion c:xists.

4.  The crr r rent  is  too h ig l t .

\\ 'hen arrv untlesirable variatiou occurs in the joint

preparation, the norrtrarl rerrctiotr is to cotnpensatr: for it bv
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Figure 1.  Radiograph of  in ternal
!ndercut .  Thrs defect  may be in termi t -
tent  or  cont inuous (F igure 2)  and e i ther
on one s ide or  both s ides of  the weld
cen le f l i ne .

WHEN RADIOGRAPHS ARE INDICATIVE OF POOR WORKMANSHIP  BEST RESULTS CAN BE OBTAINED BY SHOWING THE
RADIOGRAPHS TO THE WELDER SO THAT HE OR SHE CAN UNDERSTAND WHAT HE OR SHE IS  DOlNG WRONG AND
CORRECT IT

Figure 2.  Radiograph of  in ternal  undercut
and the lack of  Denetrat ion that  tends to
occur  ar  a s lop ano s lan.

Figure  3 .  Rad iograph o f  iack  o f
p e ^ e t r a t , o n  o n  t h e  s t r i n g e r  b e a d
a p o e a r s  a s  a  s r n g l e ,  s t r a i g h t ,  o a r k

Figure 4.  Radrograph of  unf i l led wagon
tracks.  Dist inguishing between th is  defect
and internal  undercut  requi red sk i l l  and
expe r  ence



Figure 5. Radiograph of porosity.

juggling the root spacing. \\/ i thin l irnits, this can
effective. For exantple:

\ - 0
\ 30"
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Figure 6.  Recommended jo int
procedures-operate within these
good-qual i ty  welds.
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be fairly

Condition Change in Root Spacing

Land too small. Decrease root spacing.

Land too large. Increase root spacing.

High- low condi t ion.  Decrease root  spacing.

Bevel too small. lncrease root spacing.

-l lr
RootOpen ing  (Gap)

A skil lful l ine-up crew can be helpful in juggling the root
spacing to bring about the n.rost favorable results, btrt this has
linritations. And it is at best a poor srrbstitutc for a rrniforrn
and consistent joint preparation.

Internal chamfer

It is important to rernove any burr or overhang on the
inside edge of the pipe after the root face has been rnachinecl
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rl Flectwold 5P+. Shi6ld-Arc. HYP or 70+ suggesred deponding upon the pip€ steet
requrcmGntS lM contrlclof sp6cil ications.

R Th€ ideal curr6nt should be soloctcd lrom wilhin tho range shown. In genoral. thc b.rt
qutl ity wil l br obtl in.d by opcrlt ing !l thc lowcr cnd ot ihc rrngr. Hot pess currenrs
up to 200 rmps 8ro ott6n used bul crusa crrly coating brsskdown and larger stub
losses.

o Uss lt '  (3.2 mm) diameter etccfode lor stringer beads whsn ths wall thickness is .250'
(6.35 mml or less lnd whon tho gap is too small to permit use ol the tn' (4.0 mm) size
['A' (3.2 mm] dramorcr rl€clrods should llso b€ ussd on othcr oasses whon the watl
thickness is .250'(6.35 mm) or loss; howovor, r&' (21.0 mm) diametef can also b€ usod
on fi l l  rnd c€p passes on .250' (5.35 mm) w!ll l .

Fr W6ld stringcr bred et 2$25 rrc volts rnd 1S16 in/min 8rc ap€cd. Moasurr arc vohagc
betwecn the oiDc rnd rlcctrodo holdcr.

o Pot.dty - 0C (-) (n.9rtiy. polrdty) ghould bc usad lor stringcr b6.d w6tding wh€n
bu|n-through, intcmll undcrc\Jl lnd hollow ba!6 dclccts !ra r problcm. Thcar problcmg

96ncrllly @cur on thin wall pipc stccls contrinino ovcr .1oA silicon. Lowrr cuncnts lre
usod with Dq-)which holps to fcduca thsse problems. Traval spoods with Dq-) wil l
be caual to trrvrl rDeods wlth OC{ + ).

Hot pass and rl l othar passes should bo run Dq+) (posil iye polarity).

Walding Dq-) (nsgativo polrrity) on the stringer b€ad wil l not b€ hamlul to sithef
m€chanical or metallurgical prop€nies.

G.n"r.l Guldclin?r for Powcr Sourcc Adrurtmant (SA. lnd SAE Machincr!
In gcner8l, thc 'Cuncnl Rengo' or 'Curront Contfol' switch (wh6th€r 8 tap or continuous
conirol), should alweys be set !s low !s posslble ro get the currcntwantod, snd the'Fine
Current Adiuslm?nt'or'Job Sclsctor'control (which controls opon circuit yoltage) shoutd
bc aet as high Es possiblc. l l  is usually b€tter to sel this control (lor OCV) at ths mid-poinl
or highor lor best arc stability lnd lowest popours.

When using s Lincoln SA-250 gngin€ drivan powar sourca, it will normslly be necossary
lo sst thr 'Cunont Range Soloctor' tap switch one position lowcr lhan usod on I Uncotn
SA-200 power sourco to get the sam€ opsrating chrracieristics.

preparation and
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typical
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