N Welding

Subsea cracking

underwater

repairs

espite mdvances in remote tech-

nology, there is often no realis-

tic alwermatkve o diver interven-

tion when conducting subsen

repairs. Customarily, oil indos-
iy divers ave o petlonm an extensive army
of iasks, ranging from inspection and mewel-
ogy 1o cleaning and repairing. The divers
themselves therelore, need o possess o sip-
nilicane expertise ina broad variery of voder-
witter skills, however welding tends o be a
specialist business.

Bl Surface fesfing af the welding system

A number of underwnier welding mechods
have been devized, including raining divers o
be welders (which i5 both expensive and presenily the sub-
jece oba skills shomage) or i the operation is big enough, get
ting surface welders o the underwarer site by enclosing them
in some sort of enclosed habitat and allowing them o caory
out the welding processes in the dry

Ancaltemative initiativie has been proposed by the Uk-based
specinbioy Welds. They reason that the bestapproach i o devel-
op 4 welding systern that is so siople, th expenenced divers,
b inexpenenced welders, can easily carry our high- qualioy wer-
welding tasks sofely and guickly,

The new systern, whizh has been named Hamemechesd o

keeping with the company's branded ‘fish’ names. answers the

problems of emning high qualiy wer welds withont the need

loar |':~c|'|:'r.-.'|'.:'|'||_ eruinerl grad or ||'_|._'.|i'_i|_'r_5_ wilder-divers, says
manzging direcror of Speclaline Welds, David Bears,

This svstem will enable diving concractors, who might nor-
mally decide apgainst Bidding on some welding projeces, m
rethimb thear policy,’
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What impact will new wet spot-welding
technigues have on the market?

HAMMERHEAD

The Hommerhead wet sporwelding process, & a gquick and
reliable joining method of a spovplug weld, comprising a sian-
dard theee-plaze DC welding power source and o Piranka 11 con-
trol unit, In designing it, Specialioy Welds lad vo re-apprise the
fundamental approsch: to underwater wetwelding

By removing the actual welding skills from the operation,
there's no need for the diverwelder 1o congeal parameters such
as trawel speed, electrode anples, or s lengrh.' says Kears,
There's even no need g have pood visibility, as the diver does-
n't meed o see or conmol an arc in the comventional senss,
even in poor visibiliy conditions high; repeatable: qualicy welds
are produced,

HOW IT WORKS

Keats” premise is that it is considerably casier to creare a

spavplug weld, cather than deposic o fillet weld within 3 speci-
fieed joins
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Ar the centre of the design therelose & a0 welding elecirode, Ti

penemates the owo maredals w2 be joined by piercing a hole
direcdy through both peaterials. The hole'ts then Rlled, resuliing
in a spor'phug weld, similar in principle o a mver. Oaner than the
control systemdelecinodes, all other equipment is ety the same
& cotwventlional stk welding,

Typically the shear serengh for plain carbon sweed 5 generally
assumed o be 805G of che wlimate ensile srengrls. The
Hammerhead elecirode offers 2 tensile strenpeh of 6508 /mm® and
therelore, will olfer a shear srengih of approsimarely 3205 pmm,
Corsoquendy, 4 10.0mm (3/8in) diamerer weld nugger wall pro-
duce a max load capabilivy of 40840 kM (9181 Ib/force) per spat.

The weld serength offers improvements over fermtic seeel elec
modes and genetally che hear-alfecied zome (HAZ) hardness =
improved. The electrodes have o 20,500 and F445M1 equiva-
leas, therebo allowing for high perceniape diturions up o 5056

The beneliss of this sysrem are many. There is no need for spe-
cilic joint confipurations and all the preparation that goes with them,
There 15 no need even for cleaning the joint aren or for chipping off
slag, belore loying down addinomal passes. In Eacr, there'’s no need
or additioral passes, a5 the process B noneshot process - coe elec

mode produces one complere spotplug weld,” stsaes Feaes

CONTROL UNIT

The Hammerhead conmo! module, which is fined inm the

Pirnnha 11 safery switch spstem, sits above witer and conirols the
primaary and secondary cument values selecred in sccordance with
a ey of gubdeline pbles, These calculue the average weld/dme
cveles used for that pamicular size of elecmode ond thickness of
msterial. The opesytor can then make any
minor adjustments o ensure adequace weld
quality on site,

N Laboratery analysis of @ subsea spoef-weld

The conrel unit & connected o the
welding power source via the remote conmel
facility and is powered by a 110w supply. All
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Welding (il

welding leads pazss throuph the 4004 Pisnha saleiy swdich
beefore poing to the diver

It first swirchies o a high ourene seeng, ok

gh wwing the elecimde

o pierce through the materals, theeeby crenting 8 hele through
which both materials are joined opether, The control unit als has
i tirner, which has the funcdon of Emiting the depth of this pene-
reanion, 50 5 jo aviid bumsting through the bese (back) mareral

IR e Piranah I surface contral console
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After the first weld cycle is completed and deprh of penems-

tion achieved, 3 second, lower curmens is -:'||.I|.1'ITI-\.i.I'.-\.'.I“!.' inicianed.

Ic is s current thac [Hls the hole, creating a spotplug weld that
has penetrated both sections of mareriol, creating o weld nugper
Dunng the opcmion the diver need onby apply sufiicien
pressure o the elecirode o push it through the materal while
welding
The gubdelines ahown below provide basic benchmards sei-
tings for selecting cumrent and rnser

Low Current

A.2mm § /87 Temer
Electrode
Plate thickness:
B-Brmim
i1Bmm]
58 inch
10-10mm
{Z0mm)

inch
12=12mm
(24mm]
1inch

High Currant

d4-65ec | 250-260 150-160

FB5ec | 260-2T7D 150-170

T4 5ec | 270-2ED 160-1ED

The sdection of clecrnde size ls marcked o mazenal tickness,
with twn gizes ol electmode ;naalnde: 3.2 ared 4mm, These ovo elec-
tredes will comizmabdy join combined steed thicks

"The process & nob completely mutomatic, however the skilks
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35 of up oo 32mm.

necessary fora diver 1o produce 2 weld bave been memoned, s bave
mamy of the madizional preparations and emvironmeneal oors,
which nommally heve such an influence on welding underwaren

If this waen't enowgh the Gnal weld qualiny is also improved,’
clairs Kears, "wirh the majonoy of the weld betnp confined with-
in the through' thickness of the mocenal, focoors zuch a5 erosion,
corroalon are less of o concem.”

The Wadonal Mewals Technology Centre
{NAMTEC

o

1 hawe also cxpressed an imterest in
evaluanng this system for crack repairs. Inis par-
fcularly interested inoinital findings, which
indizare the eliminarion of most of the pouging,
grinding and removal ol maedal nommally
required prior 1o repair welding, @ well as the
abilicy 1o produce a fully penerrating weld work-
ing from one side of the matenol only i1}
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