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TRODUCTION

i Imsity thin g in o mitoTal environment whck hive
B e, Mot things o our envimomment e, G
Lanmnposed af maoy adividual parts aond these paals
il i ahe piece - be it lmmevable o7 tovable — Iy
Bl et fametion as = sucroml part

d koy techiologics and thelr relaladness o
shall be considerad.

M2 Ky b bmnlosry " Traaffie cond Tramsniors ™

M ey techmimogy is = Traffic wod Promsport”, | pare 1

BB sumposedd of many smgle pars which ane kepr together

: il weldmar spuls ancd runy metres ol weld sesms
e ada mpre anid e by bandeeds of meters of
o Boteds. Vichiches which se ased for il tallic like. fo
B, a0 ICE high specd traio wagon. arc.

the gconaniie efficiency, to redice the eneroy wmpnt pad fo astpee the guedity of the welded joins
IR ferining facimolanias a2 g mwclamiood ferming ond adfiesive domiing. hove oragemaiv gamed in anporaamoe
om paliiae of shove receni odvanrmmes of B wediloesr ond fodingr tacmndngiey, ond specifiey olseir tevivieal an

N Tevhmalopies, Ane Weiding, Etectron Beaw Welfing. Non Vae EB-Weiding, Laser Bogm Weiding, Laver-A0G-Fvbrid
Wakifing, Mechaniool o, Adieivg Rosdpng, Commeecial Rofovamee of Joiving Te bmiguas

of course, welded, The ICE wapon has a leagth of more than 20
metres aned i comprveed of mome an bvenly mdivitisl eximnls
profiles which sre weldod ogether with U surtuble  joming
beeliologes. lneostingly. the window oponligs are cut oul witl
the Insar only pfter the wagon has boon welded complerely. To pi
teaffic the mainly used technique & mveting; for the new airbue
IR, however, o lurge parl ol ooser hull clomenls kas besr
weldud, For the Tist tme with thy faser. A couise ship consists o
more tian 300,000 sieple perts. and 900 kv of walding scam:
puist Be welded for asscmbling the ship. Welded pipes o an)
frm ane ahie to tmmsport preat guantittes of ponds, gasenns
Figquaid arsed <ofid, Nirwaalays, bt alse when louking sheail, dhe ke
teclisology “wallic aod apsgot™ s, in conclusion, 1o
enaginable withou! the application of weldiag.

The second key tochnology I5 “Power- and Civil
Emgrineering™

A puviser plamt prsduces energy. For the generitior of proflakl
prd thatl reessns highly efficsenl energy e siocalled sleer
parmelers aie ingolinl & highel possible pressins willl at U
smine e, high sicam remperstorcs, The bodlers, pipes am
rarbines must be capable ta tolermbe those high pressures am
iemperaisres. This & only possihle throwth the sefection v
suilahle materiels wnd jommng lechnguaes. In e lold ol chensica
Appriralug cuginesing, corfosion suscoptibility creares extiemel;
challonging tesks Agerezsive modin, like acids and bases, mmin,
in processcs with extremely high pressures ond extremely Iowe o
Hiych dernpemiures, are dealt with only through the application o
apecial matormls which again make uatrenly bigh Jeowsids o
the joining techoique. It also mpplics to the ficld of oivi
engineening that stec] strucnares are of course. not nccomplishes
without welding, as the pictre of the Onesumad hridge shows, i
even i1 (he el steel G5 ol visthle, dhink ol comesele ligh-nss
Mats, imassive slool stiuctunss fnside the high-rise Mats an
responsible far the streacth and safery of those buildings, 2nd |
goes withowt saying that the steel has been welded, Wirhou
weldmg, power- and avil engimeesing would alsn be arpassabls
It sealise .
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Ind Sauth East Suropean IW Inlemations Congrasa

Motution: Yield streagth, aitsmme soreneth and clongstion are
detwtmnmeal normal to the rolling  direction and doerilite s
determuancd fur (14!

Weldabilily: Sweel PI35GH can be woeldad with every commaon
wigldung procedure. Prehenring s not naceasary.

2.2 Preparatim cof heese material for welding

Preparaton of base auterimd K welding consists in weld jomi
pecpratatson. Shirpe anel dimenzions of the jomt, st like npe of i
pooparation depaid om severn] factors: material thickness, type of
wetd, quabity of the webkl, posativn of welding, welding lochnigue,
wthifingt type ofe

1.3 Sedoction of the welding wrmmve tvpe

Type ol the weliing groove depeads on froperiies of the hase
materinl, dimensioos, welding process, exploiation vonditrens ete
(Figure 2} (Stndard SRES 1500 9082 e 'i'l.'q'ldmg and alled
proccsaes  Hecommendations for jolet prepasstion — Pat |,
Manusl metal are welding, pas-shiclded metsl e welding. gas
welding. TIG welding amul beam welding of sieels.

wi®

Figure X2 Mropararion of the ¥ lued jooded

Welds on drawingy mned i Welding Precodure Specificition
(WPSTare in secordance wilh 1500 2531

24 Base mytal curring and prapraration for welding

Surface urad proove prepamtion s Wit Gwior  gad
opemtion that significantly mvnlves in quality of the welds. Tad
sietthice Wt Sroove peoparabivn, n gemeral, grves bad gualidy of the
Joint. Considertn technological possibilities of the welding jouds
iranafacturer, there i proposed toclmology, adequate for surface
el Eroave propamion

For development ol the CMHP sevoral differcet types of pipes
are used. Pipes me dilferent cHumestically, and there are b
awiembiie: made of pipes and plates il profiles — fr carrying
siruclure of hest water pipelune. Blecksmith anticorrogive laves o
“shop promer” fus b be comparible with anbcormosive protection
put on the structure. Dunng prepamtion of pipes. pre montnge ond
welifing it i Importent b ke core abowt the protoction lavers and
bwolation, Protection with “shegr prirees™ 14 made after cutbing ani
wldion oni poadtions aind asscrbilics.

Weldmy profiles, piges and oller materials are cof with oxy-
soetvlene process, on plasma machine ol Cutting surfices have to
be mnchined, cspoctally prindsd. Surfices huve te be clean, mel
shined, with no oils, grease. comosion or sy other frpuniies
Surfiice cleaning can be chemical or mechinical (grinding. st
o el ),

Follewmy the dermands from the techrmlogy, if not specificd
differcntly, all butl points on the structare, mehuding rechnological
welds an steel sheets, ans welibsd 10 confine guality "B (old quality
“87), and all T-joints in gualiy “C (old guality “I"). All demanes
rimm the saamvdard SEFS O I5.000, have to e §i16Tlad

1. Welding pracess selection

Following demenids from the smndaid, regulations i _

docunentation there are proposed weldsg techinigues
eruhiz welding of this pipelme Pipes O DB0 mm we
with sxy-ncesvlens process, and prpes O D B0 mun e
with rictid arc welding (MDMAS prusces

Witk the demand of achicving weld qualite, w
ceobomic welding o welds that have  adeguale
propeciss, based vn sserned qualicy of base poetuly it is
10 e

metal are welding (MMA) process
* ony-aoefYIone process.

Considermp  technologienl  capabiliviss  of  the
mnwlwlunes,  working  condions weldutnlty  aff
materials, provimsly mentioned  procciscs - ane
approved] fo use owveucutvlene fr heating with  the
defirmtion removal

4. Welding consumables

Wolding commmuhles consider. cosled elevimnde,
ciccrede for MALD weldme, wire food cloctiisde T
welding, shiclding geses, ~velimg porwders, eie.

4.1 Selecion of wedding communubley

Depending an qualiry of the applicd b metals
welding processcs and  recommendations of e
wilifing consumables are dhawen,

4.1 Properties of welding convompbles
Coaaleal elecirode for MMA

CELEX w comed celiulose choctrode i pe
pipeline weldiog, iosarvenr and varions objeet thmt suller
Ml I is apolicable 1o sll welling positions, T
given m lklex 1, 4, 5 pnd 6

Tuble 3: {nated oloctrode for MAA woldin

SArS A 1
Sanw e ML 011 IS0 2850 |1 490 qfll_l(
CHLEN | L P P TN v

Tuble 4: Chemica! constitition
Name L% Siger |
L CELEX 0,12 0y g0,

Tabeln $; Mochwnicol pronarties

uum: mh

M strerigth R, bl i
INimn’y ON'mm s ¢

CRLEN | <5500 130 [T

Tuble b: Weldmg paramerers. Correne 1 (A deperndy
it of the torek O F (o)

wd : 1.5 5 Tasl
g || 25| 325 ] 40 | 50 |ea|K
kil £ ) jim- 140-

| CELEX | - [ 120 [ET) Jikh =,

1.3. Shiclding gaves. Crasses aied for PR,
e lisforiion removing

Gas welding process, preparation of joinis,
dmlartion removing proccss release heim which s e
violont burmmg of scervlene oxvgen ur propene butine
Mixmure scclyleneinyien generntes tamporalunes ol
Propenc Dubaae srnadire gives approxioately 2400 "¢
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4.4 Prapvwation of welding consgmahiis

Wekling consuwrrables wed for culting nod welding (comsd
clectrides, wire foal elecuude, shiclding pases ) have (b be
stired Ly urrpingl peckages in dey and vendluied warchsmime, Gases
1:'u-||||.f be kepi e originnd and faulless fanks ot 0§ stalms with
Erwdfhess myraliation

Uratod bao electinde bive 1o b difen bellye consumpinn al
rmgeratone of 1-200-250°C, 2 1o 3 lus m electical drvers (furmace
0r maveable sloctrode AL Furnacs capactty should he adoguas
w fulfill ity TR TE I T w..-n!i-n; camsumitblos. 1w spitable
thas every welder bas iis own small, moveahie drver fur kreping
sinstant teatpemiome and drvnesz of the (orches

3. Welding machines

For MMA welding o & suitable 9 ysg electrical Lrmsforaw.
Wilibctors 1 nvertors, which oo from  current slwrce  with
Conwmunds  for  pammcters megulation, oables  for clecincite
crstiibation nod welding elamps. All clectrian] weldmpr aquipnmen
st have opprovals and oeteads from corbfied comirl hody aboul
prooettics and nsability. Sofety ol wavs conwes first

o onder w acliicve homogeneiy wnd uyrrmoetry ol welding
pars. miee viua! look. constam wield, 1 cune weldei™s foh, o
whicve witod shope and drmensdon (| i« DeCesary to 1se special
feols amd mechaniaarion that o demanded in et docimaniaiion

6. Welding personnet selection

Por wehhing jobs. commmed uref plasicd with (e welding
Mesest, wolding manulsciurer must have suflicient ad (rsined
wolidingg, povsonne!  which will pugrnmee qualily of wolds n
Somcapomiencs W the projes), constuctive anid lechaod gl
dee i neniation,

Evary welder guust fve b persatal wolding stump. Welder s
it iymmbed o puade s wclels wbth i personal mlamg ot 3% 1o S0 mn
oo pint. All welders bave i be fully toformed about the wekting
eclmlopy '

Wislifing manufncrorsn st have wulding spocisbeaty or welding
LTS e

_‘t"'- cldimg mnulscturer musd provide o weem that will VAL pule
il contrul momurfacturesd welds. Another scenario 15 Wi here othier
ey Uil s caprable and certifiol 1 do suel il ivh

% Working conditions

Weliting bas e be done m safe cunditions il b 1o FURAD
mands wi the progect. Welding cm be dome only uil tie aren whisch
b rrotectod Fram the stmosphctic showers, wind, low LATIpETATIICS
e Welding processes are best W be done 1 (ke most adeaic
wolding position

A Mmospleeric conditins

Welding on n open space can be doac withoar any wpecial
Yocautions if wmpemtune i bigher than 95C_ if tiere &5 00 wind or
- For protoctves from rain nod wied s s TECessAry W e
AMOPICK, paravEns, lenfe oo, Temperstuno: betwoon 11 and -3 ¢

uine prebeating of the bnse muteral and comstant, show cooling
Aor weldlng. Wrth tengerstureg beliw 5 °C it 1 THECCERIY LD $hp
Wcldmy ]

2 Welding work place

On the welding wirk plice, cvery woldes must have: wdsguale,
b and fussciiomal poiver supply, unetions! witlding snachine,
fhorcrtly f1om process W process, alegime cquipment. Lo,
reasties, controllers, clamps. safety oquspmant, persimal salicly
PIrpRnl, ecessiry constactive and techinoloionl documeantaton

Hir

2nd Suuth Fast Ewopnan 1IW remanonal Cargress

K0 Welding sequence

Welding sequonos asiumes; supervigions anel finishng weldiog
parts, pre welding (hell ™), welding acoordiig b the toclenidagicnl
Lists with spocial ameations o weiding pla, welding scgueror,
weldimg perametens and pre ressics fin smors avurdingt electrcal
ars starlng, ol welting cooling =k

Belre welding, welder amd controlle or walding coordingtor
st complete nll pans (positions, nysomblresy for weld und 1o
comito] quality of the proparntion of ihe bisc il erial for welding

Duriu*._ momtuge al e plpes w pipeling =l progaraliom fog
Veicldhing i j8 cportint e pay eIt i it pipres horizoniully and
coanial triveid weld shearing between the ipes {F e 3)

!:;_._., -

Figwre 32 Ir 15 importont ko meks fiites conariend

AL, Pre welding [ hgt")

W b imposiann 10 pre weld rwo parts before the welding. Ihas iy
important part of e welding rrocess becuse PO i e oty b
he welded have W way positions! obs 40 snother dunrgy welding
“Hef” makes that posihle Pre welding i thene acconding o the
progect docwmentition. Position for pre welding has 1o be the most
adoquate nod waviewt o oumipulate with, Pro wekds b Ui he
miouually 5 pun kigh nod mnmrenlly 50 rm loog. Pre wolds lave
b b Ol egual distaziee one 10 ailer Welding vorsumables for the
pre welding have to be the sae gualite as comsumablos o the
woldmy. Pre welding aic made otily by welders with nfiest since
Fo0l "hell” 35 vory impormant for the wolil 1Wned. pre welds luave te
he simvved congileiely, Otlierwise only start amd cod parts of the
pre welds are Being somnvwed

8.2, Welding techmigue

Weldmz  techpolivny discrbes meninge  welding, on e
winkisite. Technological lists give technolugreal parameters for the
il gaitable welding positions o welits Welding plans are siven
for every siogle weld, lir svery tepe of weld, Nince mosd of the
wilds are bt wielids, m ader 1o decicase rumber ol detarmstinm
and unperfeetione, ¢ ks importan 1o ok symmctiical welds, from
the mididle of the palile, pipes W the middle o the parpeemaliculas
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